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DIPHENYL OX-INDOL-2-ON COMPOUNDS AND THEIR USE IN THE TREATMENT OF CANCER 



FIELD OF THE INVENTION 

The present invention relates to substituted 3,3-dtphenyl-l,3-dihydro-indol-2-one 
compounds, and the use of such compounds for the preparation of a medicament for the 
5 treatment of cancer In a mammal. 



BACKGROUND OF THE INVENTION 

US 1,624,675 describes O-O-dJacyl derivatives of diphenolisatlne and that these compounds 
possess laxative properties. 

While inhibition of protein synthesis inhibits cell proliferation, highly proliferative cancer cells 
10 may be more sensitive than normal cells to protein synthesis inhibition because many 

oncogenes and growth regulatory proteins required for effective cell proliferation are encoded 
by inefficiently translated mRNAs, and are dependent on eukaryotic translation initiation 
factors (Aktas et al (1998) Proc Natl Acad Scl 95, 8280 and references therein). 

Protein synthesis is regulated in response to cell stress, which can be induced by 
15 environmental or physiological challenges (such as hypoxia, amino acid or nutrient 

deprivation), intracellular calcium load and protein glycosylation inhibition. For example, cell 
stressors such as clotrimazole, 3,3-diphenyloxlndo!e, thapsigargin, tunicamycin and arsenite 
(Aktas et al (1998) Proc Nati Acad Scl 95, 8280; Brewer et al (1999) Proc Natl Acad Scl 96, 
8505-8510; Harding et al (2000) Molecular Cell 5, 897-904; Natarajan et al (2004) J Med 
20 Chem 47, 1882-1885) act as translation initiation inhibitors, reducing both protein synthesis 
and cell proliferation. 

The possibility that translation initiation inhiblters may have potential as anti-cancer drugs 
has been described previously (Aktas et al (1998) Proc Nati Acad Sci 95, Natarajan et al 
(2004) J,Med.Chern 47, 1882-1885). The Natarajan paper further disclose 3,3-dlaryl-l,3- 
25 dihydroindol-2-ones which potentially inhibit translation initiation. 

Protein synthesis Is also regulated by the mTOR pathway, providing another link to a nutrient 
and amino acid status (Harris 8i Lawrence (2003) ScienceSTKE (212) relS; Nave et al (1999) 
Blochem J 344, 427; Beaunet et al (2003) Blochem 3 372, 555-566; Inokl et al (2003) Ceil 
115, 577-590). This pathway Is also linked to regulation of the translation initiation complex 



IrkSp!cos/XI-08-2004 ' 



11/08 2004 ffED 15:22 FAX +45 45166166 Insplcos A/S PVS @ 003/068^ 



15797DK03 _ 2 _ 



(Cherkasova & HInnebusch (2003) Genes & Dev 17, 859-872; Kubota et al (2003) J Biol 
Chern 278, 20457). Inhibition of mTOR signalling inhibits the proliferation of cancer cell lines 
(Noh et al (2004) Clinical Cancer Research 10, 1013-1023; Yu et al (2001) Endocrine-Related 
Cancer 8, 249-258), and has been proposed as a target for cancer therapy (Huang & 
Houghton (2003) Curr Opln Pharmacol 3, 371-377). 

However, there is still a need for compounds capable of inhibiting the uncontrolled growth of 
cancer cells. 



SUMMARY OF THE INVENTION 

Thus, one aspect of the present invention relates to the use of a compound of the general 
10 formula (I) as defined herein for preparation of a medicament for the treatment of cancer in 
a mammal, cf. claim 1. 

Another aspect of the present invention relates to a compound as defined herein for use as a 
medicament, with the proviso that the compound is not one selected from 3,3-bls-(4- 
hydroxy-phenyl)-l,3-dihydro-indol-2-one and acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo-2,3- 
15 dihydro-lH-indol-3-y|]-phenyl ester. 

A further aspect of the present Invention relates to a novel compound of the general formula 
(I) or (11), C f. claims 55 and 56. 

A still further aspect of the present invention relates to a pharmaceutical composition, cf. 
claim 57. 

20 A even further aspect of the present Invention relates to a method of treating a mammal 
suffering from or being susceptible to cancer, cf. claim 64. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1: shows results from the cell proliferation studies using the compounds described In 
the Examples section. 

25 Figure 2: shows results of the protein synthesis experiments. 

Figure 3: illustrates Translation! Control. The figure of the Cell Signaling Technology 
catalogue 2003-2004. 
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Figure 4: Western Blots - MDA468 Cells (24 hour compound Incubation). 

Figure 5: Western Blots - Comparison of MDA468 & MDA 231 cells (48 hours incubation). 

Figure 6: results of the Xenograft experiments (Example 4). 

Figure 7: illustrates the compound plate map relating to Example 5. 

5 Figure 8: shows results from the cell proliferation of breast cancer cell lines treated with 
BIC0043901 in 1% FBS (Example 5). 

Figure 9: shows results from the cell proliferation of breast cancer cell lines treated with 
BIC0043901 in 10% FBS (Example 5). 

Figure 10: shows results from the cell proliferation of prostate cancer cell lines treated with 
10 BIC0043901 in 1% FBS (Example 5). 

Figure 11: shows results from the cell proliferation of prostate cancer cell lines treated with 
BIC0043901 in 10% FBS (Example 5). 

DETAILED DESCRIPTION OF THE INVENTION 

Compounds for the treatment of cancer in a mammal 

15 One aspect of the present invention relates to particular compounds for the preparation of a 
medicament for the treatment of cancer in a mammal. 

The term cancer Is typically describing cell growth not under strict control. In one 
embodiment of the invention, treatment of cancers in which inhibition of protein synthesis 
and/or inhibition of activation of the mTOR pathway is an effective method for reducing cell 
20 growth. Examples of such cancers are breast cancer, renal cancer, multiple myeloma, 
leucemia, glia blastoma, rhabdomyosarcoma, prostate, soft tissue sarcoma, colorectal 
sarcoma, gastric carcinoma, head and neck squamous cell carcinoma, uterine, cervical, 
melanoma, lymphoma, and pancreatic cancer. 

The useful compounds hava the general formula (I), namely 
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R 4 



CD 



wherein 



R\ R 2 , R 3 , and R 4 , when attached to a nitrogen atom, independently are selected from 
hydrogen, optionally substituted C^-alky!, hydroxy, optionally substituted CWalkoxy, 
optionally substituted CU-alkoxycarbonyl, optionally substituted Q. 6 -alkyIcarbonyl, formyl, 
mono- and di(C x . 6 -alkyl}amlnocarbonyl, amino, CWalkylcarbonylamino, mono- and di(C,. 6 - 
alkyl)amlno, C^-alkylsulphonyl, d-e-alkylsulphinyl, aryl, aryloxy, arylcarbonyl, arylamino, 
heterocyclyl, heterocydyloxy, heterocyclylcarbonyl, heterocyclylamino, heteroaryl, 
heteroaryloxy, heteroaryl carbonyl, and heteroarylamlno; where any CWalkyl as an amino 
substltuent Is optionally substituted with hydroxy, Cx- 6 -alkoxy, amino, mono- and di(C x . s - 
alkyl)amlno, carboxy, CLs-alkylearbonylamino, C^-alkylaminocarbonyl, or halogen(s), and 
wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 



V*. V 2 , v 3 , and V* Independently are selected from a carbon atom, a non-quaternary nitrogen 
atom, an oxygen atom, and a sulfur atom, and where V 4 further may be selected from a 
5 bond, so that -vWv 4 . together with the atoms to which V 1 and V 4 are attached form an 
aromatic or heteroaromatic ring; 

R 1 , R 2 , R 3 , and R 4 , when attached to a carbon atom, independently are selected from 
hydrogen, optionally substituted Q-e-alkyl, optionally substituted C 2 -6-alkenyl, hydroxy, 
optionally substituted C^-alkoxy, optionally substituted C 2 . 6 -alkenyloxy, carboxy, optionally 
10 substituted C^-alkoxycarbonyl, optionally substituted CWalkylcarbonyt, optionally 

substituted Q-s-alkylcarbonyloxy, formyl, amino, mono- and dKC^-alkyOamino, carbamoyl, 
mono- and dKCj-e-alkyOaminocarbonyl, d-g-alkylcarbonylamlno, C^-alkylsulphonylamino, 
cyano, carbamido, mono- and dKC^-alkyDaminocarbonylamino, C^-alkanoyloxy, C,. 6 - 1 
alkyteulphonyl, ds-alkylsulphinyl, aminosuifbnyi, mono- and dlCQ-s-alkyOaminosulfonyl, 
nltro, optionally substituted C^-alkylthio, aryl, aryloxy, arylcarbonyl, arylamino, heterocyclyl, 
• heterocydyloxy, heterocyclylamino, heterocyclylcarbonyl, heteroaryl, heteroaryloxy, 
heteroarylamino, heteroarylcarbonyl, and halogen, where any C^-alkyl as an amino 
substituent is optionally substituted with hydroxy, C a , 6 -alkoxy, amino, mono- and dl(Cv«- 
alkyl)amino, carboxy, Ci-s-alkylcarbonylamino, Ci- 6 -alkylamlnocarbonyi, or halogen(s), and 
20 wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; I 
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or R l and R 2 together with the carbon atoms to which they are attached fbrm a ring, e.g. an 
aromatic ring, a carbocycllc ring, a heterocyclic ring or a heteroaromatlc ring, in particular an 
aromatic ring, a heterocydic ring or a heteroaromatlc ring; 

X 1 and X 2 are independently selected from halogen, hydroxy, optionally substituted C,. 6 - 
5 alkoxy, optionally substituted C^-aikylcarbonyloxy, amino, mono- and di(C^-aikyl)amlno, 
Q-s-alkylcarbonylamlno, CLo-alkylsulphonylamino, mono- and dl(C 1 ^-alkyi)amlno- 
carbonylamino, C,. 6 -alkanoyloxy, mercapto, optionally substituted Ct-e-alkylthlo, C,. 6 - 
alkylsulfonyl, mono- and dt(C^-alkyl)aminosulfonyl, aryloxy, arylamlno, heterocyclyloxy, 
heterocyclylamino, heteroaryloxy and heteroarylamlno, where any Q^-alkyl as an amino or 
10 sulphur substituent is optionally substituted with hydroxy, C^-alkoxy, amino, mono- and 

di(C^-alkyl)amino, carboxy, C^-alkyicarbonylamino, CLs-alkylaminocarbonyl, or halogen(s), 
and wherein any aryl, heterocydyl and heteroaryl may be optionally substituted; 

>Y(=Q)„ is selected from >C=0, >C=S, >S=0 and >S{=0),.; and 



15 



is sele cted from the group consisting of hydrogen, optionally substituted C M -alkyl, 
hydroxy, optionally substituted Q-s-alkoxy, optionally substituted C,. 6 -alkoxycarbonyl, 
optionally substituted CWalkylcarbonyl, formyl, mono- and diCCWalkyQamlnocarbonyf, 
amino, CWalkylcarbonylamlno, mono- and dKCWalkyOamino, Ci- 6 -a!kylsulphonyl, and C,. s - 
alkylsulphlnyl; where any Q-e-alkyl as an amino substituent is optionally substituted with 
hydroxy, Q^-alkoxy, amino, mono- and di(C,. 6 -alkyl)amlno, carboxy, Cx-s-alkyicarbonylami- 
20 no, C t . 6 -alkylamlnocarbonyl, or halogen(s). 

Also included In the class of compounds of the formula (I) are pharmaceutical^ acceptable 
salts and prodrugs thereof. 

One variant of the compounds of the formula (I) are those wherein each of the benzene rings 
to which X 1 and X 1 are attached further may be substituted with one, two, three or four fluoro 
atoms, in particular each benzene ring to which X 1 and X 2 are attached are substituted with 
two fluoro atoms in the ortho positions relative to the substltuents X 1 and X 2 , respectively. 

Definitions 

In the present context, the term "Ci. 6 -alkyl" is intended to mean a linear, cyclic or branched 
hydrocarbon group having 1 to 6 carbon atoms, such as methyl, ethyl, propyl, /so-propyl, 
pentyl, cyclopentyl, hexyl, cyciohexyl, and the term "C^-alkyl" is Intended to cover linear, 
cyclic or branched hydrocarbon groups having 1 to 4 carbon atoms, e.g. methyl, ethyl, 
propyl, feo-propyl, cyclopropyl, butyl, &o-butyl, tert-butyl, cyclobutyl. 



25 



30 
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* Similarly, the term "C^e-alkeny!" is intended to cover linear, cyclic or branched hydrocarbon 
groups having 2 to 6 carbon atoms and comprising one unsaturated bond. Examples of 
alkenyl groups are vinyl, ailyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, heptadecaenyl. 
Preferred examples of alkenyl are vinyl, allyl, butenyl, especially aliyl. 

5 - In the present context, i.e. in connection with the terms "alkyl", "alkoxy", and "alkenyl", the 
term "optionally substituted" is intended to mean that the group in question may be 
substituted one or several times, preferably 1-3 times, with group(s) selected from hydroxy 
(which when bound to an unsaturated carbon atom may be present in the tautomeric keto 
form), CV e -alkoxy (Le, CWalkyl-oxy), Qn^alkenyloxy, carboxy, oxo (forming a keto or 
10 aldehyde functionality), C,. 6 ~alkoxycarbonyl, C^e-alkylcarbonyl, formyi, aryl, aryioxy, aryl- 

• amino, arylcarbonyl, aryloxycarbonyl, arylcarbonyloxy, arylaminocarbony!, arylcarbonyl- 
amino, heteroaryl, hetenoaryloxy, heteroarylamlno, heteroarylcarbonyl, heteroaryioxy- 
carbonyl, heteroarylcarbonyloxy, heteroarylaminocarbonyi, heteroarylcarbonylamino, 
heterocyclyi, heterocyclyloxy, heterocyciylamfno, heterocyclylcarbonyl, heterocyclyloxy- 

15 carbonyl, heterocyclylcarbonyloxy, heterocyclylamlnocarbonyl, heterocyclylcarbonylamino, 
amino, mono- and di(CW-alkyl)amino, carbamoyl, mono- and dl(C t . 6 -alkyl)amlnocarbonyl, 
C^-alkylcarbonylamino, cyano, guanidino, carbamide, C^-alkyl-sulphonyl-amlno, aryl- 
suiphonyl-arnino, heteroaryl-sulphonyl-amino, CWalkanoyloxy, Ct^-alkyl-sulphonyl, 
alkyl-sulphinyl, CWalkylsulphonyloxy, nitro, C 5 . 6 -alkylthfc>, and halogen, where any aryl, 

20 heteroaryl and heterocyclyi may be substituted as specifically described below for aryl, 

heteroaryl and heterocyclyi, and any alkyl, alkoxy, and the like, representing substituents 
may be substituted with hydroxy, C^-alkoxy, amino, mono- and dKC^-alkyOamino, 
carboxy, Ci. 6 -alkylcarbonylamino, Q. 6 -alkylamlnocarbonyl, or halogen(s). 

. Typically, the substituents are selected from hydroxy (which when bound to an unsaturated 
25 carbon atom may be present in the tautomeric keto form), Q-e-alkoxy (i.e. Q^-afkyl-oxy), 
.C 2 - 6 -alkenyloxy, carboxy, oxo (forming a keto or aldehyde functionality), Q-^alkylcarbonyl, 
formyi, aryl, aryioxy, arylamino, arylcarbonyl, heteroaryl, heteroaryloxy, heteroarylamino, 
heteroarylcarbonyl, heterocyclyi, heterocyclyloxy, heterocyclyiamino, heterocyclylcarbonyl, 
amino, mono- and di (Chalky l)amfno; carbamoyl, mono- and dKCi-s-alkyQamlnocarbonyl, 
30 amino-d^-alkyl-aminocarbonyl, mono- and di(C 1 . 6 "alkyl)amino-C 1 - 6 -alkyi-aminocarbonyl, 
Cj.s-alkylcarbonyiamino, guanidlno, carbamide, Q-e-alkyi-sulphonyl-amino, C^-allcyl- 
suiphonyt, Cj-c-alkyl-sulphinyl, CWalkylthio, halogen, where any aryl, heteroaryl and 
heterocyclyi may be substituted as specifically described below for aryl, heteroaryl and 
heterocyclyi. 

35 In some embodiments, substituents are selected from hydroxy, C^-alkoxy, amino, 

mono- and di(Ci- 6 -alkyl)amino, carboxy, Ci^-alkylcarbonylamino^C^-alkyiaminocarbonyl, or 
halogen. 
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The term "Halogen" includes fluoro, chloro, bromo, and lodo. 

in the present context/the term "aryl" Is Intended to mean a felly or partially aromatic 
carbocycllc ring or ring system, such as phenyl, naphthyl, 1,2,3,4-tetrahydronaphthyl, 
anthracyl, phenanthracyl, pyrenyl, benzopyrenyl, fluorenyl and xanthenyl, among which 
phenyl Is a preferred example. 

The term "heteroaryl" Is intended to mean a fully or partially aromatic carbocycllc ring or ring 
• system where one or more of the carbon atoms have been replaced with heteroatoms, e.g. 
nitrogen (=n- or -NH-), sulphur, and/or oxygen atoms. Examples of such heteroaryl groups 
are oxazolyl, isoxazolyl, thiazolyl, Isothlazolyl, pyrrolyl, Imidazolyl, pyrazolyl, pyridinyl 
pyrlmidinyl, pyrazlnyl, pyrtdazlnyl, triazlnyl, coumaryl, furanyl, thlenyl, quinolyl, 
benzothlazolyl, benzotriazolyl, benzodlazolyl, benzooxozolyl, phthalazinyl, phthalanyl, 
triazolyl, tetrazolyt, isoquinolyl, acrfdinyl, carbazolyl, dibenzazeplnyl, Indolyl, benzopyrazolyl, 
phenoxazonyl. Particularly Interesting heteroaryl groups are benzlmldazolyl, oxazolyl 
isoxazolyl, thiazolyl, Isothlazolyl, pyrrolyl, imidazolyl, pyrazolyl. pyridinyl, pyrlmidinyl, 
pyrazlnyl, pyridazinyl, fury!, thienyl, quinolyl, triazolyl, tetrazolyl, isoquinolyl, Indolyl In 
particular benzlmldazolyl, pyrrolyl, Imidazolyl, pyridinyl, pyrlmidinyl, feryl, thienyl, quinolyl, 
tetrazolyl, and isoquinolyl. 

The term "heterocycly." is intended to mean a non-aromatic carbocyclic ring or ring system 
where one or more of the carbon atoms have been replaced with heteroatoms, e.g, nitrogen 
(-N- or -NH-), sulphur, and/or oxygen atoms. Examples of such heterocyclyl groups (named 
according to the rings) are Imidazoline, piperazine, hexahydropyridazlne, 
hexahydropyrimldlne, dlazepane, diazocane, pyrrolidine, plperidlne, azepane, azocane 
az.rldlne, azirine, azetidine, pyroline, tropane, oxazlnane (morpholine), azepine, 
dlhydroazepine, tetrahydroazepine, and hexahydroazeplne, oxazolane, oxazepane, 
oxazocane, thiazolane, thiazinane, thlazepane, thiazocane, oxazetane, diazetane, thiazetane, 
tetrahydrofuran, tetrahydropyran, oxepane, tetrahydrothiophene, tetrahydrothiopyrane, 
thlepane, dlthlane, dithlepane, dloxane, dioxepane, oxathiane, oxathiepane. The most 
interesting examples are tetrahydrofuran, imidazoline, piperazine, hexahydropyridazlne, 
hexahydropyrimidine, dlazepane, diazocane, pyrrolidine, plperidlne, azepane, azocane, 
azetidine, tropane, oxazinane (morpholine), oxazolane, oxazepane, thiazolane, thiazinane, 
and thlazepane, In particular tetrahydrofuran, imidazoline, piperazine, hexahydropyridazlne, 
hexahydropyrimidine, dlazepane, pyrrolidine, piperidine, azepane, oxazinane (morpholine), 
and thiazinane. 

in the present context, i.e. In connection with the terms "aryl", "heteroaryl", "heterocyclyl" 
and the hke (e.g. «aryloxy", -heterarylcarbonyl", etc.), the term "optionally substituted" is 
intended to mean that the group In question may be substituted one or several times, 
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preferably 1-5 times, In particular 1-3 times, with group(s) selected from hydroxy (which 
• when present in an enol system may be represented in the tautomeric keto form), Ci- 6 -aH<yl, 
. Ci-e-alkoxy, Q>. 6 -alkenyloxy f oxo (which may be represented in the tautomeric enol form), 
carboxy, Cx-g-alkoxycarbonyl, c$- 6 -alkyfcarbonyl, formyl, aryl, aryloxy, arylamino, aryloxy- 
5 carbonyl, arylcarbonyl f heteroaryl, heteroarylannlno, amino, mono- and di(Ci.e-alkyl)amino; 
■ carbamoyl, mono- and di(Ct-6-alkyl)amlnocarbonyl, amino-C^-alkyl-aminocarbonyl, 
mono- and di(Ci.6~alkyl)amino-Ci^-alkyl-aminocarbonyl, Ci- 6 ~alkylcarbonylamino, cyano, 
guanidino, carbamido, C^-alkanoyloxy, C^-alkyt-sulphonyl-amino, aryl-sulphonyl-arnino, 
heteroar/l~sulphonyl-amino, Ct-6-afkyl-suphonyl, C^-atkyl-sulphinyl, CW-aikylsulphonyloxy, 
10 nitro, sulphanyl, amino, amlno-sulfonyl, mono- and di(Ci.. 6 ~alkyl)amlno-sulfonyl, dihalogen- 
d^-atkyl, trihalogen-Q-4-alkyl, halogen, where ary! and heteroaryl representing substituents 
may be substituted 1-3 times with Ci^-alkyl, Ci. 4 -alkoxy, nitro, cyano, amino or halogen, and 
any alkyl, alkoxy, and the like, representing substituents may be substituted with hydroxy, 
Ci. 6 -alkoxy, C 2 .6-alkenyloxy, amino, mono- and di(d. 6 -a{kyl)amino, carboxy, Q^-alkyl* 
15 carbonyiamino, halogen, Ci-e-alkylthlo, Cj^alkyl-sulphonyi-amino, or guanidino. 

Typically, the substituents are selected from hydroxy, C M ~atlcyl, Q-e-alkoxy, oxo (which may 
be represented In the tautomeric enol form), carboxy, Ci_ 6 -alkylcarbonyl, formyl, amino, 
mono- and diCd-s-alkyOamino; carbamoyl, mono- and di(Ci- 6 -alkyl)aminocarbonyi, amlno- 
Ci. 6 -alkyi-aminocarbonyl, Ci-e-alkyfcarbonylamino, guanidino, carbamido, Ci^-alkyl- 

20 sulphonyl-amino, aryi-sufphonyl-arnino, heteroaryl-sulphonyl-amlno, C a ^-alkyl-suphonyl r 
Ci^-alkyl-sulphinyl, CWalkylsulphonyloxy, sulphanyl, amino, amlno-sulfonyl, mono- and 
dKC^-alkyOamlno-suifonyl or halogen, where any alkyl, aikoxy and the like, representing 
substituents may be substituted with hydroxy, Ci. 6 -alkoxy, C 2 . 6 ~alkenyloxy, amino, 
mono- and dKC^s-alkyOamifio, carboxy, Ci^-alkylcarbonylamino, halogen, CW-aJkylthio, 

25 C x . 6 -alkyI-sulphonyl-amino, or guanidino. In some embodiments, the substituents are 
selected from Q* 6 -alkyl, CWalkoxy, amino, mono- and dKC^e-aikyOarnino, sulphanyl, 
carboxy or halogen, where any alkyl, alkoxy and the like, representing substituents may be 
substituted with hydroxy, CWalkoxy, CWalkenyloxy, amino, mono- and dKCa-e-alkyftamino, 
carboxy, C^-aikylcarbonylarnlno, halogen, C,-6-alkylthlo, C x .<ralkyhsulphonyl-amlno, or 
• 30 guanidino* 

The term ^prodrug" used herein is Intended to mean a derivative of a compound of the 
. formula (I) which - upon exposure to physiological conditions - will liberate a compound of 
the formula (I) which then will be able to exhibit the desired biological action. Examples of 
prodrugs are esters (carboxyllc acid ester, phosphate esters, sulphuric acid esters, etc.), acid 
35 labile ethers, acetals, ketals, etc. 

• The term *pharmaceutically acceptable salts" is intended to include acid addition salts and 
' basic salts. Illustrative examples of acid addition salts are pharmaceutical^ acceptable salts 
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formed with non-toxic adds. Exemplary of such organic salts are those with maleic, fumaric, 
benzoic, ascorbic, succinic, oxalic, bis-methylenesallcylic, methanesulfonic, ethanedlsulfonic, 
acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, 
citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-amrnobenzoic, glutamic, 
5 benzenesulfonic, and theophylline acetic acids, as well as the 8-halotheophyllines, for 

. example 8-bromotheophylline. Exemplary of such inorganic saits are those with hydrochloric, 
hydrobromic, sulfuric, sulfamic, phosphoric, and nitric acids. Examples of basic salts are salts 
where the (remaining) counter ion is selected from alkali metals, such as sodium and 
potassium, alkaline earth metals, such as calcium, and ammonium ions ( + N(R) 3 R', where R 

10 and R' Independently designates optionally substituted C^-alkyl, optionally substituted C 2 . 6 - 
alkenyl, optionally substituted aryl, or optionally substituted heteroaryl). Pharmaceutical^ 
acceptable salts are, e.g., those described in Remington's Pharmaceutical Sciences, 17. Ed. 
Alfonso R, Gennaro (Ed,)/ Mack Publishing Company, Easton, PA, U.S.A., 1985 and more 
recent editions and in Encyclopedia of Pharmaceutical Technology. Thus, the term "an acid 

15 addition salt or a basic salt thereof 1 used herein is intended to comprise such salts, 

Furthermore, the compounds as well as any intermediates or starting materials may also be 
present In hydrate form. 

Embodiments 

Ttie function of V 1 , V 2 , V 3 , and V 4 Is mainly to be of sterical character, i,e, determinative for 
20 the orientation of the groups R x -R 4 . It is, however, also believed that heteroatoms as one or 
more of V 1 , V 2 , V 3 , and V 4 may create dlpole Interactions with other entitles and thereby have 
influence on, e.g., the solubility of the compounds of the general formula (I), 

V 1 , V 2 , V 3 , and V 4 are independently selected from a carbon atom, a non-quaternary nitrogen 
atom, an oxygen atom, and a sulfur atom, and where V 4 further may be selected from a 

25 bond, so that -V^V^V^V 4 - together with the atoms to which V 1 and V 4 are attached form an 
aromatic or heteroaromatlc ring. Particularly useful examples of such aromatic rings and 
heteroaromatlc rings are those selected from a benzene ring, a thlophene ring (V^S, 
V 2 ~V 3 ~C(-) and V^bond; V 2 =S, V^V^Cf-) and V-bond; or V 3 =S, V X =V 2 =C(-) and 
V 4 =bond), a furan ring (V 2 =0, V 2 =V 3 =C(-) and V^bond; V 2 =0, v*«V 3 ~C(~) and V 4 ~bond; or 

30 V 3 =0, V*-V*-C(-) and V^bond), a pyrazole ring (V*=N(~), V 2 =N, V 3 =*C(-) and V 4 =bond; 
VSlM, V 2 =N(~), V 3 =C(-) and V^bond), an imidazole ring (V^N(-), V 2 ^C(-), V 3 «N and 
V^bond; V l «N, V 2 =C(~), V 3 *=N(-) and V^bond), a pyridine ring (V^N, V 2 =V 3 =V 4 =C(-); 
V 2 «N, V 1 «V 3 =:V 4 =C(-); V 3 =>N, vW^-) and V^N, V t «V 1 ->V B -C(-)), a pyrlmidine ring 
(V l «V 3 =N, V a »V 4 «C(-); V 2 -V 4 -N, V*«V«C(-))* pyrazines (V l «V 4 =N, V 2 =V 3 =C(-)), a 

35 pyrldazine ring (V J «V 2 ^IM, V 3 =V 4 =C(-); V 2 -V 3 =N, V A «V 4 =C(-); V^V^N, V*=V 2 =C(~)), a 
thiazoie ring (V l =N, V 2 =C(-), V 3 =S, V*=bond; V J ~S, V 2 =C(-), V 3 =N, V*=bond), and an 
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isothiazole ring (V*=N, V 2 =S, V 3 *=C(-), V=bond; V-=S, V 2 =N, V 3 =C(-), V 4 =bond; V*=C(-), 
V 2 =S, V 3 =N, V*=bond; V'^CC-), V J =N, V 3 «S, Vsbond). 

The meaning of v 1 , v 2 . v 3 and V 4 for each heteroaromatic ring is merely specified for the 
purpose of Illustrating that various orientations of the heteroatoms are possible. Furthermore, 
5 it should be understood that the respective rings carry the substituents R\ R 2 , R 3 and R 4 
(where applicable) in accordance with the general formula (I). Thus, specification of "C(0" 
and «N(-)" as possible meanings of V 1 , V 2 , v 3 and v 4 is made for the purpose of describing 
that the atoms In question carry a substituent (which may be hydrogen). Specification of "N" 
means that the respective atoms do not carry an W R" substituent, i.e. the corresponding "R" 
10 substituent is absent. 

In one embodiment, -V--V--V--V 4 - together with the atoms to which V 1 and V 4 are attached 
- form a ring selected from a benzene ring, a thiophene ring, a furan ting, a pyrazole ring, an 
imidazole ring, a pyridine ring, a pyrimldlne ring, pyrazines, and a pyrldazlne ring, in 
particular from a benzene ring and a pyridine ring where the nitrogen atom represents V 3 
15 (see also the Examples). In accordance with the general formula (I), the respective ring 
(aromatic or heteroaromatic) carries the substituents R--R 4 (where applicable). 

The substituents R l -R 4 (where applicable) are believed to be at least partly responsible for 
the biological effect, e.g. the ability of the compounds to Inhibit cell proliferation in cancer 
cells. 

20 In one embodiment, R 1 , R 2 f R 3 , and R 4 are, when attached to a carbon atom. Independently 
selected from hydrogen, optionally substituted C,. 6 -alkyl, optionally substituted C 2 . 6 -alkenyl, 
hydroxy, optionally substituted C^-alkoxy, optionally substituted C 2 . 6 -alkenyloxy, carboxy, 
optionally substituted C^-alkoxycarbonyl, optionally substituted C^-alkylcarbonyl, optionally 
substituted CLe-alkylcarbonyloxy, formyl, amino, mono- and di(C 1Hr alkyl)amlno, carbamoyl, 

25 mono- and di(C^-alkyl)aminocarbonyl, C^-alkylcarbonylamino, C^-atkylsulphonylamino, 
cyano, carbamido, mono- and dKQ.s-alkyOaminocarbonylamino, Qw-alkanoyloxy, CW 
alkylsulphonyl, Q-e-alkylsulphinyl, amlnosulfonyl, mono- and dKCt-s-alkyOamlnosulfonyl, 
nitro, optionally substituted CU-alkylthio, and halogen, where any C,.«-alkyl as an amino 
substituent is optionally substituted with hydroxy, Q. 6 -alkoxy, amino, mono- and di(d. 6 - 

30 alkyl)amlno, carboxy, C^-alkylcarbonylamlno, C^-alkylaminocarbonyl, or halogen(s); and 
R , R , R 3 , and R 4 are, when attached to a nitrogen atom, Independently selected from 
hydrogen, optionally substituted CWalkyl, hydroxy, optionally substituted C,. 6 -alkoxy, 
optionally substituted C^-alkoxycarbonyl, optionally substituted (Walkylcarbonyl, formyl, 
mono- and dKd.e-alkylJaminocarbonyl, amino, C^-alkylcarbonylamino, mono- and di(C a . 6 - 

3S alkyl)amino, C^-alkylsulphonyl, and C,. 6 -alkylsulphinyl; where any Q. 6 -aIkyl as an amino 
substituent Is optionally substituted with hydroxy, C^-alkoxy, amino, mono- and di(C,. 
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alkyl)amlno, carboxy, d-6-alkylcarbonylamlno, d.<>-alkylamlnocarbonyl, or halogen(s), and 

• wherein any aryl, heterbcyclyl and heteroaryl may be optionally substituted. 

More particularly, R x , R 2 , r 3 , and R 4 are Independently selected from hydrogen, halogen, 
optionally substituted d-s-alkyl, hydroxy, optionally substituted C^-alkoxy, optionally 
5 substituted Q^-alkoxycarbonyl, optionally substituted d-s-afkylcarbonyi, amino, d. 6 - 

• alkylcarbonylamino, d-e-alkyfrarfconylamino, Q^-alkylsulphonylamino, mono- and di(d*- 
alkyl)aminosulfonyl, and mono- and d!(d-6-alkyl)amino, where any d-e-alkyl as an amino 
substituent is optionally substituted with hydroxy, C^-alkoxy, amino, mono- and dl<d-s- 
alkyt)amino, carboxy, d-s-alkylcarbonyiamino, d-e-alkylaminocarbonyl, or halogen(s), such 

10 as from hydrogen, optionally substituted CWalkyl, hydroxy, optionally substituted d-<r 

alkoxy, optionally substituted d^-alkoxycarbonyl, optionally substituted C^-alkylcarbonyl, 
amino, d-6~alkylcarbonylamino, d-e-alkylcarbonylamino, d-s-alkylsulphonylamlno, 
mono- and dl(d-G-alkyl)aminosulfonyl, and mono- and di(d-fralkyl)amlno, where any CW- 
alkyl as an amino substituent is optionally substituted with hydroxy, C x . 6 -aikoxy, amino, 

15 mono- and dl(d-6-alkyl)amIno, carboxy, Q. 6 -aIkylcarbonylamlno, d-s-alkylamlnocarbonyl, or 
halogen(s). 

As an alternative to the above, R 1 and R 2 may in one embodiment together with the carbon 
atoms to which they are attached form a heterocyclic ring or a heteroaromatfc ring; and in 
another embodiment, R 1 and R 2 may together with the carbon atoms to which they are 
20 attached form an aromatic ring or a carbocyclic ring. 

In one particular variant, R 1 Is selected from hydrogen, halogen, d-e-alkyl, trifluoromethyl 
and d-e-alkoxy, when V 1 is a carbon atom. 

In a further variant, R 2 is selected from hydrogen, halogen, optionally substituted aryl, 
optionally substituted aryloxy, and optionally substituted heteroaryl, when V 2 Is a carbon 
25 atom. 

In a still further variant, R 3 is selected from hydrogen, optionally substituted d*6-alkoxy, 
halogen, cyano, optionally substituted aryl, optionally substituted aryloxy, optionally 
substituted heteroaryl, amino, d^-alkylcarbonylamino, d-«-alkylsulphonylamino, and 
mono- and dl(d-6-alkyl)aminosulfonyl, W hen V 3 is a carbon atom, 

30 In an even still further variant, R 4 Is hydrogen, when V 4 is a carbon atom. 

It Is currently believed that the substltuents X 1 and X 2 must include a heteroatom directly * 
bound to the phenyl ring, cf. the definition further above. 
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• In one embodiment, X 1 and X 2 are independently selected from hydroxy, optionally 
substituted Ci- 6 ~alkoxy r optionally substituted C^-alkyJcarbonyloxy, amino, mono- and 
di(Ci- 6 -aJkyl)amino, CWalkylcarbonyf amino, CWBlkylsulphonylamlno, mono- and di(Ci„e- 
alky1)aminocarbonylamino, C^e-alkanoyloxy, and mono- and dKC^-alky^aminosulfonyl, 
♦ 5 where any C x .6-alkyl as an amino substituent is optionally substituted with hydroxy, Ci_ 6 - 
alkoxy, amino, mono- and dKCi.6-alkyl)amIno, carboxy, Ci. 6 -alkylcarbonylamino, Ci- 6 - 
alkylaminocarbonyl, or halogen(s). 

In a more preferred embodiment, X* and X 2 independently are selected from halogen, OR 6 , 
OCOR s , N(R*)2, NHCOR 5 , NHSO z R 5 , and NHCON(R 6 ) 2 , wherein * 5 Is selected from Q. 6 -alkyl, 

10 optionally substituted aryl and optionally substituted heteroaryl, and each R 6 independently is 
selected from hydrogen, C*. 6 -alkyl, optionally substituted aryl and optionally substituted 
heteroaryl, such as from OR 6 , OCOR s , N{R 6 } 2 , NHCOR 5 , NHS0 2 R s , and NHCON(R 6 ) 2 , wherein 
R 5 Is selected from Q. 6 -alkyl, optionally substituted aryl and optionally substituted heteroaryl, 
and each R 6 independently fs selected from hydrogen, C a - 6 -afkyl, optionally substituted aryl 

15 and optionally substituted heteroaryl, in particular X 1 and X 2 are independently selected from 
halogen, hydroxy, OAc, NH 2 , NMe 2 , NHAc, NHS0 2 Me and NHCONMe 2 , such as from hydroxy, 
OAc, NH 2 , NMe 2 , NHAc, NHS0 2 Me and NHCONMe 2 » 

This being said, it is currently believed that X 1 and X 2 may be the same for both phenyl rings, 
he. X 1 ^X 2 , This has the advantage that achiral compounds are achieved. In the 
20 pharmaceutical business, use of chiral drugs typically requires isolation of the individual 
stereoisomer^ forms. Another advantage is seen In the synthesis route, A one-step 
introduction of the two PhX groups saves at least one synthesis step and associated time, 
and increases the overall yield of the preparation process. 

Although not specified, in the general formula (I), It is believed that introduction of fluoro 
25 atoms in the benzene rings may provide certain advantages. Thus as defined above, a 

variant of compounds are those wherein each of the benzene rings to which X 1 and X 2 are 
attached further may be substituted with one, two, three or four fluoro atoms, In particular 
■ each benzene ring to which X 1 and X 2 are attached are substituted with two fluoro atoms in 
the ortho positions relative to the substituents X 1 and X 2 , respectively. 

30 The structural element >Y(=Q) n is not considered particularly critical However, for synthetic 
reasons, it is preferred that Y is a carbon atom and Q is an oxygen atom, i.e. >Y(-Q) n is 
>00. in the alternative, Y Is a sulfur atom, n is 2, and each Q is an oxygen atom, i.e. 
>Y(«Q) n is >S(=0) 2 . 

It is believed that R N may be selected from a wide variety of substituents. However, it is 
35 currently believed that it may be advantageous if R N is selected from hydrogen, CWalkyl, 
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amino, and Q-fi-alkylcarbonylamino. Most preferred is the embodiments wherein R N is 
hydrogen (see Table 1). 

In view of the above, and in view of the current set of biological data, it is postulated that 
certain subclasses of compounds may exhibit particular advantages, cf. the subclasses 
5 defined in the following: 

One subclass of compounds are those wherein V 1 , V 2 , V 3 , V 4 all are a carbon atom, >Y(«Q) R 
is >C=0, and R N is hydrogen. 

In one embodiment hereof, R 4 is hydrogen? in particular, both of R 3 and R 4 are hydrogen. 

In another embodiment within the subclass, R 1 is Ci_ 4 -alkyl and R 2 is halogen, e.g. R 1 is 
* 10 methyl and R 2 is chloro. 

In an alternative embodiment within this subclass, R x and R 2 together with the carbon atoms 
to which they are attached form a ring, e.g. an aromatic ring, a carbocycHc ring, a 
heterocyclic ring or a heteroaromatic ring, in particular an aromatic ring or a carbocyclic ring. 

In another embodiment series, R 1 , R 2 and R 4 all are hydrogen* 

15 In a further embodiment within this subclass which may be combined with the above 

embodiment, R 3 is selected from hydrogen, halogen (such as fluoro, chloro, bromo, lodo), 
nitno, CWalkyl (such as methyl), CWalkoxy (such as methoxy), trifluoromethoxy, amino, 
carboxy, and dlmethylaminocarbonyl, in particular hydrogen, halogen (such as fluoro, chloro, 
bromo, iodo), nltro, methyl, methoxy, and amino. 

20 • In still another embodiment series, R 2 , R 3 and R 4 all are hydrogen. 

In a further embodiment within this subclass which may be combined with the above 
embodiment, R* is selected from fluoro, chloro, bromo, C^-alkyl (such as methyl or tert- 
butyl), trifiuoromethyl, d-4-aIkoxy (such as methoxy), and dlmethylaminocarbonyl . 

In still another embodiment series, R l Is selected from halogen (such as fluoro, chloro, 
25 bromo), Ci^~a!kyl (such as methyl or tert-butyl), trifiuoromethyl, Ci^-alkoxy (such as 

methoxy), and dlmethylaminocarbonyl, R 2 is selected from hydrogen and halogen, and R 3 is 
selected from hydrogen, halogen, Q^-alkyl (such as methyl), and amino; where R 2 and R 3 
are not both hydrogen. 



Xnspfcos/l 1-08*2004 



11/08 2004 WED 15:24 FAX +4S 45166166 Insplcos A/S PVS 



8JO15/O68Q/0 



15797DK03 



-14 - 



In a further embodiment, which may be combined with any of the before-mentioned 
embodiments, each of X 1 and X 2 independently are selected from halogen (such as fiuoro) 
hydroxy, C^-alkoxy (such as methoxy), amino, and dimethylamlno. Also preferred are the 
embodiments, wherein X 1 and X 2 are the same. 

5 Another subclass of compounds are those wherein at least one of V 1 , V 2 , V 3 , and V 4 Is 
selected from a non-quaternary nitrogen atom, an oxygen atom, and a sulfur atom, and 
where V 4 further may be selected from a bond, so that -v^-V^-VM/ 4 - together with the atoms 
to which V 1 and V 4 are attached form a heteroaromatic ring. In this case, the heteroaromatlc 
ring Is preferably selected from a pyridine ring and a pyrazole ring. 

10 ■ Within this subclass, it is further preferred that >Y(~Q) n Is >C=0 and R N is hydrogen. Also 
preferred are the embodiments, wherein X 1 and X 2 are the same, 

A further aspect of the invention relates to the use of a 3,3-diphenyl-i,3-dihydro-indol-2-one 
type compound of the formula (II) 



15 wherein 

R l is selected from hydrogen, halogen, C^-alkyl, trifluoromethyl and CWalkoxy; 

R 2 is selected from hydrogen, halogen, optionally substituted aryl, optionally substituted 
. aryloxy, and optionally substituted heteroaryi; 

R 3 is selected from hydrogen, optionally substituted Q-g-alkoxy, halogen, cyano, and 
20 optionally substituted aryl, optionally substituted aryloxy, optionally substituted heteroaryi, 
. amino, Ca- 6 -alkylcarbonylamino, C x . 6 ~alkyisulphanylamino, and mono- and dl(Ci- 6 - 
alkyl)aminosuIfonyl; 

Z Is CH or N; and 
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X 1 and X 2 are independently selected from halogen, OR 6 , OCOR 5 , N(R 6 ) 2 , NHCOR 5 , NHS0 2 R s , 
and NHCON(R 6 ) 2 , wherein R s Is selected from Ci- 6 -alkyl, optionally substituted aryl and 
optionally substituted heteroaryl, and each R 6 independently is selected from hydrogen, C^ 6 - 
alkyl, optionally substituted aryl and optionally substituted heteroaryl; and 

5 pharmaceutical^ acceptable salts and prodrugs thereof (as defined further above); 

for the preparation of a medicament for the treatment of cancer in a mammal. 

As above, each of the benzene rings to which X 1 and X 2 are attached further may be 
substituted with one, two, three or four fluoro atoms, In particular each benzene ring to 
which X 1 and X 2 are attached are substituted with two fluoro atoms in the ortho positions 
10 relative to the substituents X 1 and X 2 , respectively. 

In one embodiment, X 1 and X 2 are independently selected from .OR 6 , OCOR 5 , N(R 6 >2, NHCOR 5 , 
NHSOaR 5 , and NHCON(R 6 ) 2 , wherein R s is selected from CWalkyl, optionally substituted aryl 
and optionally substituted heteroaryl, and each R 6 independently is selected from hydrogen, 
Cj-6-alkyl, optionally substituted aryl and optionally substituted heteroaryl. 

15 In one variant, R 1 is selected from Q.e-aikyl and Q-e-alkoxy, such as from methyl, ethyl, 
isopropyl, methoxy, ethoxy and isopropoxy, in particular from methoxy, ethoxy and 
isopropoxy, or from methyl, ethyl, and isopropyl. 

In another variant, R 2 is selected from hydrogen, chloro, methoxy, dfmethylamino, phenyl, 
phenoxy, optionally substituted thfophen-2-yl, and optionally substituted thiophen-3-yl. 

20 In still another variant, R 3 is selected from hydrogen, methoxy, fluoro, chloro, cyano, phenyl, 
phenoxy, optionally substituted thiophen-2-yl, and optionally substituted thiophen-3-yl, 
amino, acetylamino, methylsulfonylamlno, and dimethyfaminosulfonyl. 

In a still further variant, X* and X 2 independently are selected from halogen, hydroxy, OAc, 
NH 2 , NMe 2 , NHAc, NHS0 2 Me and NHCONMe 2 , such as from hydroxy, OAc, NH 2 , NMe 2 , NHAc, 
25 NHS0 2 We and NHCONMe 2 . 

Each X 1 and X 2 are preferably the same. 

Presently very Interesting compounds of the formula I are those listed in the following as 
compounds 1 to 200; 



Insplcos/ll-08-2004 



11/08 2004 WED 15:25 FAX +43 45166166 Inspicos A/S PVS @] 017/068^9 



15797DK03 - 16 - 



1 5-Am1no-6-chloro-3 # 3-bIs-(4-hydroxy-phenyl>-7-methyl-l,3-dihyclro-indol-2-one 

2 5^hloro-3 / 3-bls-(4-hydrqxy-phenyl)-7-methyl-l,3-dihydrc-rndo!--2-one 

3 5-Fluoro-3,3-bfs~{4-hydroxy-phenyl)-l ,3-dlhydro-Indol-2-one 

4 3,3-B?s-(4-hydro>cy-phenyl)-5-nitro-l / 3-dlhydro-indol-2-one 

5 5 3 / 3-8is-(4-hydroxy-phenyl)-7-methyl-l / 3^ihydro-pym)io[3,2*'c3pyridln-2-one 

6 6-Bromo-3,3-bls-(4-hydroxy-phenyl)-l,3-dihydro-pyrroio[3,2-c3pyrldjn-2-one 

7 6-Bromo-3,3-b!$-(4-hydroxy-phenyl)"7^ 

8 6-Bromo-33-bls-(4-hydix>xy-ptienyl)-5 # 7-dimethyl-l,3-dihydro-indol-2-one 

9 6~Brom&-3,3-bis-(4-hydroxy~phenylh7-meW 

10 10 6-Bromo-3 i 3-b?s-(4-hydroxy-phenyl)-S-methoxy-7-methyl-l r 3-dihydro-mdoI-2-one 

11 6~Bromo-3,3-bls-(4-hydroxy-ph«nyl)-7-meth^^ 

12 6-Bromo-7^ethylO,3~blsH44iydroxy-phenyJ)-l^ 

13 6-Bromo-7-ethyl-3 r 3-bis-(4-hydroxy-phenyl)-5-rnethyl-l,3-dihydno-lndo!-2-one 

14 6-Bromo-5*ethy 1-3, 3~bis-(4-hydroxy-phenyI)-7-rriethyh l,3-dihydro-indol-2-one 
15 15 6-Bromo~7-ethyl-3,3-bls-(4-hydroxy-phenyO^ 

* 16 6-Bromo~7-ethy^3,3-bis-(4-hydroxy-phenyl)-5-m 

17 6-Chloro-3 / 3-bls-(4-hydroxy-pheriyl)-l # 3-dihydro-pyrrolo[3,2-c3pyrldin-2-one 

18 6-ChIoro-3,3-bis-(4-hydroxy~phenyl)-7-methYi-l^^ 

19 6-Ch1oro-3 / 3'bis-(4-hydroxy-phenyl)-5,7-dimethy)-l,3-dihydrc>-fndol-2-one 
20 20 6-Chloro-33-bis-{4-hydroxy~phenyl)-7-met^ 

21 B-C^toro-S^-bis-^-hydroxy-pheayO-S-meltioxy^methyr-l ,3-dihydro-lndol~2~one 

22 6-Chroro-3 # 3-bis-(4-hydfX)xy-phenyi)»7-meUioxy-l,3-dih^ro-pyrrolo[3 # 2-c3pyridin-2-orie 

23 6-Chforo~7-ethyl-3,3-bls^4-hydroxy"phenyl>--l / 3-dihydro-pyrrolo£3,2--c]pyn*din-2-one 

24 6<hlQro-7-ethyl-3,3-bis-{4-hydroxy-phenyl^ 
25 25 6-Ch1oro-5-ethy 1-3,3 -bis-(4-hydroxy~pte^ 

26 6~Chtoro-7'ethyl-3,3-bis-(4-hydroxy-phenyJ}-2^ 

27 6-Chroro-7-ethy^3 ; 3-brs-(4-hydroxy-phenyl}~5-methoxy-l f 3-cJiInydro-mdol-2-one 

28 6-Chloro-3 f 3-bls-(4-hydroxy-phenyl)-5-methyl-7-niethoxy-l / 3-dihydro-indoi-2-one; 

29 6<:hioro-3,3-bls-(4-bydroxy-phenyl)-7-methoxy~2-^^ 
30 30 6-Chloro-3,3-bis-(4-hydroxy-phenyl)-7-m^ 

31 6-Chforo-3,3-bls-(4-hydroxy-phenyl)-7-methoxy-5-methyl-l,3-dlhydro-lndol'2*-one; 

32 €-Chioro-5-ethyJ-3,3-bfs-(4-hydroxy-phenyl)-7-methoxy-l,3-d(hydro-indol-2-one; 

33 6<h!orx5-3^-bis-(4-hydroxy-pheny0-5 / 7-dfmethoxy-l f 3^ihydro-indol-2-one; 

34 N-<4-[3-(4-Acety)amlno-pheny!)~S-chloro-7-meth^^ 
35 acetamlde; 

35 N"{4-[5-Chloro-3~(4-methane$uifonylamino-phe^^ 
phenyl}-methane$ulfonamide 

36 N~{4-[3-{4-Acetylamlno-pheny!)-6^ 
acetamide; 

40 37 N-{4-[6-Chtoro-3-(4~methanesulfo^ 
phenyt>-methanesu!fonamide; 

38 NK4-[3^4-AcetY!amino-phenyl)~5-chloro-7^ 
acetamfde; 

39 N~{4-[5^Woro-3-(4-methanesulfony!am 
45 phenyl >-methanesu1fonamide; 

• 40 N-{4-[3-(4-AcetyJamino-phenyt)-6^!oro- 
acetamfde; and 

41 N«{4-[6-Chloro-3-(4-methane$ulfonylamino 
phenyl>-methanesulfonarnide 
50 42 2~Ch!oro-6,6~bls-(4-hydro>cy-phenyJ)-^ 

43 Acetic actd 4-£6-(4-acetoxy-phenyl)-2^hlom-3-methyl-5-oxo-3,4 f 5,6-tetrahydro-pyrro!o[2 f 3- 
d3imidazo!-6~yl]-phenyl ester 

44 6,6-Bis-(4-amino*phenyl)-2^hlorcH3-methyM,6-dihydro-3H-pyrrolot2 / 3-d31m!dazol-5-one 

45 2<hroro*6 / 6~bis-(4-dlmethy!ammo-phenyl)-3-^ 

55 46 N-{4~t6-(4-Acetyiamlno-phenyD-2-chloro-3-methyl-5-^^^ 
yl3~phenyi>-acetamlde 

47 N-{4-(2<hloro-6-(4-methanesulfonylamm^ 
d3im?dazol-6-yfl-phenyl>-methanesulfonamide 

48 4 f 4-Bis-{4-hydroxy-phenyl}-a-methyt-4,6'dlhydro-lH-pyrrolo[2 f 3-c3pyrazol--5-one 

60 49 Acetic acid 4-[4-(4-acetoxy-phenyt)-l-methyl-5-oxo-lA5 / 6-telrahydro-pyrrolo[2 # 3-c3pyrazcl-4-yl3- 
phenyl ester 

50 4 / 4-Bis-(4-amlno-phenyl)-l-methyl-4 i 6-dihydno-'lH-pyrrolo[2 / 3-c3pyrazol-5'-one 

51 N-{4-[4-(4-MetJwesulfonylamtao-phenyO-l~me^ 
yl3-phenyJ>-methanesulfonamide 
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52 4,4-Bls~(4-dlmethy!amino-phenyO-l-niethyl-4,6-d^ 

53 N-<4-[4-(4-Acetyiamino-phenyl)-i-methyl^^ 
phenyt}~acetamtde 

54 . 4 f 4-8is-(4-hydrDxy-pheny()--2-methyl-2 f 6-dihydrO'4H-pyrrolo[2,3-c]pyrazol-5-one 

5 55 Acetic acid 4-[4-(4-acetoxy-phenyI)-2-niethyt-5-oxo-2,4 / 5,6-tetrahydTO-pyrrolo[23-c]pyrazol-4-yt]- 
phenyl ester 

56 4 / 4-Bis-(4-amlno-phenyl)-2-methyl-2,6-dihydro-4H-pyrroIo[2 / 3-c]pyrazoI-5-one 4 

57 4,4~Bis-(4-dimethylamfno-phenyl)-2-methyl-2,6H3to^ 

58 N-{4-t4-(4-Aeetylamfno-phenyl)-2-m 
10 phenyl}-acetamide 

59 N-{4~t4~<4-Methanesulfonylamino-phenyf^ 
yl]-phenyi}-methanesu!fonarnlde 

60 4,4-B1s-(4-hydroxy-phenyI)-4 / 6-dlhydro-thieno[2 f 3-b]pyrrol-5-one 

61 Acetic acid 4-[4-(4-acetoxy-phenyl)-5-oxo-S / 6-dihydro-4H-th!eno[2 / 3-bJpyrrol-4-yl]-'phenyl ester 
15 62 4,4-Bls-(4-amino-phenyl)-4,6-dmydro-thlenot2 f 3-'b]pyjTo!-5-one 

63 4,4-Bls-(4-dimettiy!amino-phenyl)-4,6-dihydro-thleno[2,3-b]pyrro1-5-one 

64 N-{4~[4-<4-Acetylamino~phenyO*5K>xo-5,6^ihydr^ 

65 N^4-[4-(4-Methanesu!fonylamino-phenyl)-5-oxo-5,6-dih^ 
mettianesuffonamide 

20 66 2-Chlaro-4 r 4-bls-(4-hydroxy-phenyl)-4 # 6-dIhydro-thleno[2 / 3-b]pyrrot-5-one 

67 Acetic acid 4-[4-{4-acetoxy-phenyi)-2-chloTO-5-oxo-5 / 6-dihydro^H-thieno[2,3-b3pyrroh4-yl]-phenyl 
ester 

68 4,4-BiS"(4-amino-phenyl)--2-chloro-4^6-dihydrc-thieno[2 P 3-b]pyrrol-5-one 
• 69 2-Chiora-4,4-bfs-(4-dJmethYlaminc-phe^ 

25 70 ^{4-[4-<4-Acetylamino-pheny))-2-chlora^ 
acetamide 

71 N-{4-[2-Chloro-4-(4-methanesulfbnyla^ 
phenyl}-methanesuift>namide 

72 4 r 4-Bis-(4-hydroxy-phenyl)-4,6Hdihydro~funo[2,3-b]pyrrol-5-one 

30 73 Acetic add 4-[4-(4-acetx>xy-phenyl)-5-oxo-5 < 6-dihydro-4H-furoC2 / 3-b]pyrro!-4-ylhphenyl ester 

74 4,4-Bts-(4-amino-pheny1)-4,6-dihydro-furx>[2 # 3-b]pyrroJ-5-one 

75 4 / 4-Bfs-(4-dimethy!amino-phenyl)^ / 6Klihydro-furo[2,3-b]pyrrol'-5-one 

76 N-{4-[4~(4-Acety!aminc-pfteny0-5-oxo 

77 N-{4-[4-(4-Metftanesulfonylamino-phenyf)-5-o^^ 
35 methanesuifonamide 

78 2-Chforo-4,4-bis*(4-hydroxy-phenyl)'4 # 6-dihydrO'furt>t2,3-b]pyrroI*-5-one 

79 Acetic acid 4-[4-{4-acetoxy~phenyi)-2-chloro-5-oxo-5,6-dlhydro^ ester 

80 4,4-Bls-(4'amino-phenyl)-2-chloro-4 r 6-dihydro-furTO[2,3-b3pyrro!-5-one 

81 2-Chtoro-4,4-bis-(4-dimethy!amino-phenyl)-4 / 6-dihydro-furo[2,3-b]pyrrol-5-one 
40 82 N-{4-[4-(4-Acetylamino-phenyl)-2-chlo^^ 

acetamide 

83 N-{4-£2-Chloro-4-(4-inethanesutfonylamino-phen 
ph en yl>-metha nesu Ifonamide 

84 33-Bis-(4-hydroxy-phenyO-6-rnethyl-3,8Hjlhydro-^^ 

45 85 Acetic acid 4-[3*(4-acetoxy-phenyI)-6-methyi-2-oxo-l / 2 r 3 r 8-tetrahydro-l f 8^ia2a-as-indacen-3-yl]- 
phenyl ester 

86 3 f 3-Bis-(4-amino-phenyl)«6-'methyl-3 / 8-dihydro-lH-l,8-diaza-as-Jndacen-2*one 

87 3,3-BIs-{4-dimethylamino-phenyO-6-methyh3,8-dihy 

88 N-{4-[3-(4-Acetyiamino-pheny0-6-^ 
50 phenyl >-acetam ide 

89 N-{4-[3-(4-Methanesulfonylamino-phe^ 
yl3-phenyi}-methanesulfbnamide 

90 33-Bis<4-hydroxy~phenyO-l,3~dihydro-benzo[g]indol~2-one 

91 Acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo-2 / 3-dthydro-lH-benzo[g]indol-3'-yl]-phenyl ester 
55 92 3,3-Bis-(4-amIno-phenyJ)-l f 3-dihydro-benzotg3indo!-2-one 

93 3,3-Bis-(4-dimethyiarnino-pheny!)-i^3-dihydn>-benzo[g]indor-2-one 

94 N-<4-[3-(4-Acetylamino-phenyl)-2-oxo-2 f 3-dihydro-lH-benzolg]indol-3*yl]-pheny}}-acetamide 

95 N-{4~[3-(4-Metfianesulfonylam!no-phenyl)-2-o^ 
methanesulfonamide 

60 • 96 l-Amino-6-chlQro-3 / 3-bfs-(4~hydroxy-phenyl}-7-methyJ-l,3-dihydro-indol'-2-one 

97 Acetic acid 4-t3-(4-ac^toxy-phenyl)-l-am(no-6-chlora-7-methyl-2-oxo-2^-dihydro-lH-indol-3~yl]- 
phenyl ester 

98 N~{4-[3-<4-Acety!amino-phenyl)-l-ami^ 
pheny l>-aceta mfde 
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99 N-{4-{l-Amino-6*chloroXH4-methanesuto^ 
yl3-phenyt>-methanesuJPonamIde 

100 Acetfc acid 4-[3-(4-acetoxy-phenyi)-i-acetylamlno-6-ch^ 
yl]-phenyl ester 

5 * , 101 N~£3 r 3-8is-(4-amIno-phenyi)-6<hJoro-7~methyl-^ 

102 N~[6-Chloro-3,3HDls-(4*dimethylamfn^^ 

103 N~[3,3-Bls~<4-acetylamino~phenyl)-6<hioro-7-m 

104 N-[6<h!oro-3,3~bis-(4-ir)ethanesulfo^^ 
acetamide 

10 * 10S 6-Chloro-3,3-bis-(4*hydroxy-phenyl)-7-methyl-l / 3-dlhydro-indole-2-thlone 

106 Acetic acid 4-[3-(4-acetoxy-phenyI)-6-chloro-7-methyl-2-thioxo-2 i 3-dlhydro-lH-indo!-3-yU--pheny1 
ester 

107 3,3-Bls-(4-amino-phenyl)-6-ch!oro-7-methyl-l,3-dihydro-indoIe--2-thione 

108 6<h1oro-3 / 3-bis-(4-dimethylamlno-phenyl)-7-methyt-l,3-dIhydro-'mdoIe-2"thlone 
15 109 N-{4-[3-(4-Acetylamino-phenyO~6-cM^ 

acetamide 

110 Methanesulfonfc add 4-£6-chloro-3-(4-methan^^ 
indol-3-ylJ-phenyl ester 

111 Acetic acid 4-t4^4-acetoxy-phenyi)*2-cMorc^5-thioxo 

20 

113 6,6-Bts-(4-am1no-phenyi)-2<hloro-3-me 

114 2-Chloro-6,6-bls-(4-dimethylamlno-phe^ 
25 115 N-{4-[6K4-Acetylamino-phenyl)-3-cW^ 

phenyl}-acetamide 

116 Methanesulfonic acfcJ 4-£2-chloro-4~(4~mett^ 
bJpyrrot-4~yl3-pher*yl ester 

117 6-Chloro-7-cyctopropy!-3,3-bls-(4-hydroxy-phenyl)-l / 3-dibydro-mdol-2-one 
30 118 6-Chloro-7-cyc!opropyl-3,3-Ws~(4^ 

119 6-Chloro-3,3-bis-(4-hydroxy-phenyl)-7-tri^ 

120 6-Chloro-33-bis-(4-hydroxy-phenyt)^ 

121 6-Chroro-7-cyclopropoxy-3 / 3-bis-(4-hydroxy-phenyO-»l,3-dihydro-indo!-2-one 

122 6<htoro-7-cyclopropoxy-3^-bis-(4-hydroxy-phen^^^ 
35 123 e-^-Fluoro-phenoxyV^S-bls-^-hydroxy^ 

124 Acetic acid 4-[3-(4-aeetoxy-phenyO*6<hlora-7-cydopro^^ 
ester 

125 Acetic add 4-[3-(4-acefoxv-phenyl)-6-chloro^ 
c]pyridin-3-yl3-phenyl ester 

40 126 Acetic add 4-[3-{4-acetoxy-pheny1)-6-cMoro-2-oxo 
ester 

127 Acetic add 4-E3-(4-acetoxy-phenyl)-6-chloro-2-oxo-7-trif luoromethyl~2,3-dihydro-l H-pyrrolo£3,2- 
c]pyridin-3-yl3~phenyl ester 

128 Acetic add 4-[3-(4-acetoxy-phenyl)-6-chloro-7-c^^ 
45 ester 

129 Acetic add 4-[3-(4~acetoxy-phenyl)-6-ch!oro-7-cYclo^ 
c]pyrldln-3~yl]-phenyt ester 

130 Acetic add 4~[3~(4-acetoxy-phenyl)-6-(4-fluoro-ph 
indol~3~yI]-phenyl ester 

50 131 Dcmethylamino-acetic acid 4-{6-chloro-7-cyctopropyl-3-[4-(2-dimethylamino-acetoxy)-phenyl]-2-oxo- 
2 r 3-dihydro-lH-fndol-3-yl>-phenyl ester 

132 Dimetftytaminc^acetic add 4-{6<hloro-7-^^ 
2,3-dihydro-lH-pyrrolo[3 / 2-c]pyridin-3-yl>-phenyl ester 

133 Dlmethylamino-acetfc acid 4-{6-cblor^ 
55 dihydro-lH-indoI-3-yi}-ptienyl ester 

134 6-Chloro-3 r 3-bis-(4"hydroxy-pbenyl)-7-trifluoromethoxy-l / 3-dihydro--indol-2'-one 

135 Acetic acid 4-[3-(4-acetoxy-phenyl)-6-ch!oro-2-oxo-7-trifluorornethoxy-2 r 3-di hydro- irHndol-3-yl]- 
phenyl ester 

136 Dimethylamino-acetic add 4-C6-chtoro-3-[4-(2-dimethy?anaJno-acetoxy)-phenyl]-2-oxo-7- 
60 trifluoromethoxy'2,3-dihydro-lH-indo!-3-yl}-phenyl ester 

137 6-Chloro-4-fluoro-3 / 3-bls-(4-hydroxy-phenyl)-7-nfiethyI-l / 3-dihydro-indol-2-one 

138 3-Chloix>-7,7-bls-(4~hydro>cy-phenyl)^ 

139 Acetic acid 4-[3-(4-acetoxy-pr^nyl}-6-cbloro-4-fluoro-7-methyt'2'OXo-2,3-dihydro-lK-indol-3-yi3- 
phenyf ester 
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140 Acetic acid 4-[3-(4-acetoxy-phenyl)-6-chlor^ 
ester 

141 Acetic add 4-[7^4-acetoxy-phenyl)-3-chforo-4^ 
7-yl]-phenyl ester 

5 • 142 6-Chioro-4 i 5-difluort)-3 / 3-bis-(4-hydiX)xy-phenyl)-7-methyhl / 3-dihydro-1ndol-2-one 

143 Acetic add 4-[3-(4-acetoxy-pheny0-6-chloro~4,5-difluoro-7-m 
phenyl ester 

144 3,3-Bls-(4-hydraxy-pheny0-3 r 6,7,8-tetrahydro-lH-l'-aza-as-indacen-2-oRe 

145 S^-Bis-^-hydroxy-phenylVl^^e^.S^-hexahydro-benzotellndol-a-one 
10 146 3 / 3-Bis-(4-hydmxy-phenyl)-7-trifluoromethyl-l,3-drhydro-1ndoI-2-one 

147 7-Ch!oro-3,3*bis-(4-hydroxy-phenyl)-l,3-dihydro-indol-2-one 

148 3 / 3-Bis-(4-hydroxy-phenyl)-2-oxo-2 # 3-dihydtx5-lH-lndole-7-carbonltrt!e 

149 7-Ethyl-3 / 3-b1s-(4-hydroxy-phenyl)-l,3-dihydro-lndol-2-'One 

150 3,3-B1s-(4-hv^roxy-phenyl)-*7-niorphoHn-4-yl-l,3-dihydro-lndoi-'2'-one 
15 151 3 / 3-Bis-(4~hydroxy-phenyl)-7-lsopropyl-l,3-dlhydro-tndo!-2-one 

152 7-tert-Butyl-3,3-bis-(4-hydroxy-phenyl)-l / 3-dlhydro-indol-2-one 

153 3,3-Bis-C4-hydroxy-phenyl)-2-'OXO-2,3'dlhydro-lH-indo!e-7-carboxylic acid diethylamide 

154 3,3-Bis-(4-hydroxy^henyl)-7-(4-methyf-plpera 

155 3,3-Bls-(4-hydroxy-phenyl)-2-oxo-2 y 3-dIhydTO-lH-indole'5-carboxyllcacid 

20 1S6 3 ( 3-Bls-(4-hydrc>xy-pheny0-2-oxo-2,3-dihydro--lH-jndole-5-carboxyHc acid dimethylamfde 

157 3 J 3-Bls-(4-hydi^xy-pheny0-5-(morphoHne-^~carbonyl)-l f 3-dfhydro-lndol-2-one 

158 33-Bls-C4-nydroxy-pheny»)-4-methoxy-l / 3-dlhydro-indot-2-one 

159 3,3-Bis-(4-hydroxy-phenyl)-6-methoxy--l / 3-dlhydn>-lridol-2-one 

160 3,3-Bis-(4-hydroxy-phenyl)-5~(4-methyl-pf^^ 

25 161 6-ChloTO-33-bls-(4-mercapto-phenyl)-7~niethy(-l,3-dihydno-indol-2-one 

162 N-{4-[3-(4-Acetylamino-phenyl)-7-met^ 

163 3 # 3-Bis-(4-hydroxy-pheny0-7-(3-methoxy-prop-l-ynyi)-l f 3-dlhydro-indol-2-one 

164 3 / 3-Bis-(4-hydroxy-phenyl)-7~pyrfdln-3-yl-l,3-dihydro-indol-2-one 

165 7-Bromo-3 / 3-bis-(4-hydnoxy-phenyO-l,3-dihydro-indot-2-one 

30 166 6-Ch!oro-3,3-bis*(4-methanesulfonyl-phenyl)-7-methyl-l,3-dihydro-indoi-2K}ne 

167 6 / 6-Bis-(4-hydTOxy-phenyl>-4,6-dihydro-pyrrolo[3 / 2-d]thiazo!-5-one 

168 6,6~Bis~(4-hydroxy-pheny!)~2-methy!-4,6Hdmydro^^ 

169 eye-Bis-^-hydrDxy-phenyli^isopropyl^e-dihydro-pyrroloCS^-dlthlazol-S-one 

170 2"ChlofX5-6,6-bls-(4-hydroxy-phenyl)-4,6-dihydro-pynroIo[3,2-d3thiazol-5-one 
35 17 1 4,4-Bis-(4-hydroxy-phenyl)-4 1 6-dlhydro-pyrrolo{3,2--d]isothtazol-5-one 

172 3 / 3-Bis-(4-hydtx>xy-phenyl)-7-methyl-l # 3-dihydro-pyrroio[2 / 3-c]pyridin-2-one 

173 33-Bis-(4-hydroxy*phenyl)-7-methyl-l,3-dihydro-pyrrolo[3,2-b3pyridin-2-one 

174 3 / 3-Bis-(4-nuoro-phenyl)-7-rnethyl-l / 3-dihydro-pyrroloI3,2-b]pyridin-2-one 

175 3 / 3-Bis-(4'ftuoro-pheny!)-7-methyl-l,3-dlhydro-pyrrolo[3,2-c3pyridIn-2-one 
40 176 S^-Bis-^nuoro-phenyO^-fsopropyl-l/S-dihydro-pyrroIop^-cjpyridin^one 

.177 3,3-Bis-(4"hydit>xy-phenyl)-3,6,7 / 8-tetrahydro-lH-l,5-diaza--as-indacen-2-one 

178 3 / 3-Bis-(4-hydroxy-phenyl)-3,6 r 7 f 8-tetrahydro-lH~l r 4-diaza-as-indacen-2-one 

179 3 / 3-BIS'(4-hydroxy-phenyl)-l,3 r 6 r 7,8 / 9-hexahydro-pym3lo[3,2-c]quinolin-2-one 

180 3^-Bis-^hydfoxy-phenyl)-I,3A7A9-texa^ 

45 181 5-Fluoro-33-bis-(4-hydroxy-phenyl)-3 / 6,7,8-tetrahydro-iH-l-aza-as-1ndacen-2-one 

182 7-Ethyl-5-nuoro-3,3-bls-(4-hydroxy-phenyl)-l,3-dihydro-indol-2-one 

183 3ir3-Bis-(4-hydroxy-phenYl)-l f 3,6,8-tetrahydro-7-oxa-l-aza-as-1ndacen-2"One 

184 3,3-Bis-(4-hydrc>xy-phenyO-l / 3,7 f 8-telTahydro-6-oxa-l-aza-as-lrKlacen-2-one 

185 3,3-Bis^4-hYdroxy-phenyt)~lA7/9-tetrahy 

50 186 3,3-Bis-(4-hydrx>xy-phenyi)-l f 7 / 8 r 9-tetrahydfo-3H-pyrano[2 i 3-g3indoh2-one 

187 3 r 3-Bis-<4-hydroxy-phenyl)-7-methyl-3 / 6 / 7,8-tetrahydro-iH-l / 7-diaza~as-indacen-2-one 

188 3,3-Bis~<4-hydroxy-phenyl)-7-metfiyl-lA^ 

189 3 f 3-Bls-(4-hydroxy-phenyl)-7 r 8,8-trfmetM 

190 3,3-Bis-(4-hydroxy-phenyl)-5-lodo-l,3-dlhydro-lndol-2-one 
55 191 5-Amlno-3 # 3-bis-{4-hydroxy~phenyl)-l / 3-dlhydro-mdoI-2-one 

192 5-Amlno-3 # 3-bis-(4-hydroxy-phenyi)-7-methyl-l,3-dihydrio-indol--2-one 

193 6-Bronrto-3 / 3-bis-(4-hydroxy-'phenyl)-7-methyl-l / 3--dihydro-[ndol-2-one 

194 7-FIuoro-3,3-bte-(4-hydroxy-phenyl)-l,3-d1hydro-indo1-2-one 

195 3 / 3-Bis-(4-hydroxy-phenyO-7-methoxy-l # 3-dihydro-lndoI-2-one 
60 196 4^7-Dtchloro-3 t 3-bts-{4-hydroxy-phenyO-l / 3-dihydro-lndol-2-one 

197 6-ChIoro-3,3-bis-(4-hydroxy-phenyl>-l,7-dimetbyl-l f 3-dihydro-indot-2-one 

198 6-Chloro-3 # 3-bis-(4-fluoro-phenyl)-7*metbyl-l # 3-dlhydro-indol-2~one 

199 3 y 3-BJs-(4»hydroxy-phenyl)-7-(morphollne'4-carbonyl)-l r 3-dihydro-indol-2-one 

200 3,3-Bls-<4-hydnoxy"phenyi)-l,3-dlhydro-pyrTOlot2,3-d]pyridIn-2-one. 
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Method of treatment 

A further aspect of the present invention relates to a method of treating a mammal suffering 
from or being susceptible to cancer, the method comprising administering to the mammal a 
5 therapeutically effective amount of a compound defined herein. Conditions with respect to 
dosage, administration, etc. may be as defined further below. 

Biological effects 

The present inventors have found that many compounds of general formula (I) are shown to 
Inhibit the proliferation of MDA468 cells at lower concentrations as those required to Inhibit 
10 proliferation of MDA231 cells. A possible mechanism to explain this finding is the selective 
Inhibition of protein synthesis by compounds of general formula (I) in MDA468 cells 
compared to MDA231 cells. Our present hypothesis is that compounds of the general formula 
(I) inhibit protein synthesis by selective Inhibition of mTOR pathway activation of translation 
inhibition. 

15 The selective inhibition of mTOR pathway activation by compounds of the general formula (I) 
in Western blots correlates with cell proliferation and protein synthesis data. This suggests 
that detection of mTOR pathway activity by measurement of either p70S6K, 4E-BP1 or S6K 
. phosphorylation status using phosphor-specific or total protein antibodies by Western blot or 
ELISA, or measurement of p70S6K kinase activity, In patient tumour material or blood 

20 samples, may provide a useful method for selecting patients who will respond to compounds 
of general formula (I). Alternatively, measurement of p70S6K or S6K phosphorylation status 
using phosphospecific antibodies, or p70S6K kinase activity, in tumour material or blood 
samples may provide a biomarker useful for determining drug dosing of compounds of the 
general formula (1) in human clinical trials. 

25 Compounds for medical use 

Apart from the more specific medical use outlined above, It is also believed that the majority 
of the compounds defined herein are generally applicable for medical use. 

Thus, in a further aspect the present invention relates to a compound as defined herein for 
use as a medicament, with the proviso that the compound is not one selected from 3,3-bis- 
'30 (44iydroxy-phenyl)-l,3-dihydro-indol-2-one and acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo- 
2,3-dihydro~iH-indol-3-ylH>henyl ester. 
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Novel compounds 

As mentioned fn the introductory section, a few compounds according to the general formula 
(I) have been described in the literature and (unrelated) biological effects have previously 
been described for some of these compounds. 

5 Thus, a still further aspect of the present Invention relates to a compound of the formula (I) 



3 / 3-bis-(4-hydroxy-phenyl)-7-methyl-l # 3-dihydro-indol-2-one; 
10 3 / 3-bis-(4-hydroxy-phenyl)*4 / 5-dimethyl-l,3-dihydro-Indoh2-one ; 
3 / 3-bis-(4-hydroxy-phenyl)-5,7-dtmethyl-l,3-dihydro-indol-2-one; 
5-bromo-3 f 3-bis-(4-hydroxy-phenyO-X / 3-dihydro-indoI-2-one; 

5- chloro-3,3-bis-(4-hydroxy-phenyl)-l,3-dihydro-indol-2-one; 
3 # 3*bis-(4-hydroxy-phenyl)-5-methoxy-l f 3-dlhydro-indoi-2-one; 

15 3 # 3-bls-(4-hydroxy-phenyl)-5-methyl-l # 3-dihydro-indol-2-one; 

6- ch!oro-3 f 3-bis-(4-hydroxy-phenyl)~7-methyl-l # 3-dihydro-indol-2-one; 

acetic acid 4-t3-(4-acetoxy-phenyl)-2-oxo-2,3-dlhydro-lH-lndoh3-yl]-phenyl ester; and 
acetic add 4-[3-{4-acetoxy-phenyl)-5-methyl-2-oxo-2 / 3-dihydro-lH-lndol-3~yl]-phenyl ester. 

The specification of the compound of the formula (I) and the preferences are as described 
20 hereinabove* In particular, preferred compounds of the formula (I) have the formula (II) as 
defined above. 

Preparation of compounds of the formula (I) and the formula (II) 

The compounds generally can be synthesized as described in the Examples section. 




as defined further above, with the proviso that the compound is not one selected from 
3,3-bis-(4-hydroxy-phenyI)-l i 3-dihydro-indol-2-one / 
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Formulation of pharmaceutical compositions 

• The compound of the formula (I) (and the more specific compound of the formula (III)) Is 
suitably formulated in a pharmaceutical composition so as to suit the desirable route of 
administration, 

5 * The administration route of the compounds may be any suitable route which leads to a 
concentration in the blood or tissue corresponding to a therapeutic effective concentration. 
Thus, e.g., the following administration routes may be appiicabie although the invention is 
not limited thereto: the oral route, the parenteral route, the cutaneous route, the nasal 
route, the rectai route, the vaginal route and the ocular route. It should be clear to a person 
. 10 skilled in the art that the administration route Is dependent on the particular compound in 
question; particularly the choice of administration route depends on the physico-chemical 
properties of the compound together with the age and weight of the patient and on the 
particular disease or condition and the severity of the same. 

The compounds may be contained in any appropriate amount in a pharmaceutical 
15 composition, and are generally contained in an amount of about 1-95%, e.g. 1-10%, by 

weight of the total weight of the composition. The composition may be presented in a dosage 
form which is suitable for the oral, parenteral, rectal, cutaneous, nasal, vaginal and/or ocular 
administration route. Thus, the composition may be in form of, e.g., tablets, capsules, pills, 
powders, granulates, suspensions, emulsions, solutions, gels including hydrogels, pastes, 
20 ointments, creams, plasters, drenches, delivery devices, suppositories, enemas, injectables, 
implants, sprays, aerosols and in other suitable form. 

The pharmaceutical compositions may be formulated according to conventional 
pharmaceutical practice, see, e.g., ^Remington's Pharmaceutical Sciences" and ^Encyclopedia 
of Pharmaceutical Technology", edited by Swarbrlck, 3. & 3. C. Boyian, Marcel Dekker, Inc., 
25* New York, 1988. Typically, the compounds defined herein are formulated with (at least) a 
pharmaceutical^ acceptable carrier or exciplent. Pharmaceutical^ acceptable carriers or 
excipients are those known by the person skilled in the art. Formation of suitable salts of the 
• compounds of the Formula I will also be evident in view of the before-mentioned. 

Thus, the present invention provides in a further aspect a pharmaceutical composition 
30 - comprising a compound of the general Formula I in combination with a pharmaceutically 
acceptable carrier. 

The compound Is preferably one of those defined under ^Compounds for medical use". 
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In a particular embodiment, the compound Is as defined under *Novet compounds", i.e. novel 
compounds of the Formula (I) and Formula (II) respectively. 

• Pharmaceutical compositions according to the present invention may be formulated to release 
the active compound substantially immediately upon administration or at any substantially 
• -5 predetermined time or time period after administration. The latter type of compositions is 
generally known as controlled release formulations. 

In the present context, the term "controlled release formulation" embraces i) formulations 
which create a substantially constant concentration of the drug within the body over an 
extended period of time, li) formulations which after a predetermined lag time create a 

10 substantially constant concentration of the drug within the body over an extended period of 
time, ill) formulations which sustain drug action during a predetermined time period by 
maintaining a relatively, constant, effective drug levei In the body with concomitant 
minimization of undesirable side effects associated with fluctuations in the plasma level of the 
active drug substance (sawtooth kinetic pattern), iv) formulations which attempt to localize 

15 drug action by, e.g., spatial placement of a controlled release composition adjacent to or in 
the diseased tissue or organ, v) formulations which attempt to target drug action by using 
carriers or chemical derivatives to deliver the drug to a particular target cell type. 

Controlled release formulations may also be denoted ^sustained release", "'prolonged 
release", ^programmed release", "time release", "Yate-controlled" and/or targeted release" 
20 formulations. 

Controlled release pharmaceutical compositions may be presented in any suitable dosage 
forms, especially in dosage forms intended for oral, parenteral, cutaneous nasal, rectal, 
vaginal and/or ocular administration. Examples include single or multiple unit tablet or 
capsule compositions, oil solutions, suspensions, emulsions, microcapsules, microspheres, 
25 nanoparticles, liposomes, delivery devices such as those intended for oral, parenteral, 
cutaneous, nasal, vaginal or ocular use. 

Preparation of solid dosage forms for oral use, controlled release oral dosage forms, fluid 
liquid compositions, parenteral compositions, controlled release parenteral compositions, 
rectal compositions, nasal compositions, percutaneous and topical compositions, controlled 
30 release percutaneous and topical compositions, and compositions for administration to the 
eye will be well-known to those skilled in the art of pharmaceutical formulation. Specific for- 
mulations can be found in "Remington's Pharmaceutical Sciences". 

Capsules, tablets and pills etc. may contain for example the following compounds: 
microcrystalline cellulose, gum or gelatin as binders; starch or lactose as exciplents; 
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stearates as lubricants; various sweetening or flavouring agents. For capsules the dosage 
unit may contain a liquid carrier like fatty oils. Likewise coatings of sugar or enteric agents 
may be part of the dosage unit. The pharmaceutical compositions may also be emulsions of 
the compound(s) and a lipid forming a mlcellular emulsion. 

-For parenteral, subcutaneous, intradermal or topical administration the pharmaceutical 
composition may include a sterile diluent, buffers, regulators of tonicity and antibacterials. 
The active compound may be prepared with carriers that protect against degradation or 
immediate elimination from the body, including Implants or microcapsules with controlled 
release properties. For Intravenous administration the preferred carriers are physiological 
saline or phosphate buffered saline. 

Bosaaes 

In one embodiment, the pharmaceutical composition is In unit dosage form. In such 
embodiments, each unit dosage form typically comprises 0.1-250 mg, such as 0.1-100 mg, 
e.g. 0.1-50 mg, of the compound, 

15 More generally, the compound are preferably administered in an amount of about 0.1-50 mg 
per kg body weight per day, such as about 0.S-25 mg per kg body weight per day. 

For compositions adapted for oral administration for systemic use, the dosage is normally 2 
mg to 1 g per dose administered 1-4 times daily for 1 week to 12 months depending on the 
disease to be treated. 

20 The dosage for oral administration of the composition In order to prevent diseases or 
conditions is normally 1 mg to 75 mg per kg body weight per day. The dosage may be 
administered once or twice daily for a period starting 1 week before the exposure to the 
disease until 4 weeks after the exposure. 

For compositions adapted for rectai use for preventing diseases, a somewhat higher amount 
25 of the compound is usually preferred, I.e. from approximately 1 mg to 100 mg per kg body 
weight per day. 

For parenteral administration, a dose of about 0.1 mg to about 50 mg per kg body weight per 
day is convenient. For intravenous administration, a dose of about 0.1 mg to about 20 mg 
per kg body weight per day administered for 1 day to 3 months is convenient. For 
30 intraarticular administration, a dose of about 0.1 mg to about 20 mg per kg body weight per 
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• day Is usually preferable. For parenteral administration in general, a solution in an aqueous 
medium of 0.5-2% or more of the active ingredients may be employed. 

For topical administration on the skin, a dose of about 1 mg to about 5 g administered 1-10 
times dally for l week to 12 months is usually preferable. 

5 Combination treatment 

In an Intriguing embodiment of the present invention, the compound of the general formula 
(I) or the general formula (H) is used therapeutically In combination with one or more other 
. chemotherapeutlc agents. Examples of such chemotherapeutic agents are those selected 
from daunorublcln, docetaxel, prednisone, dexarnethasone, decadron, aitretamine, 

10 , amifostine, aminoglutethimide, dactinomycin, anastrozole, asparaginase, blcalutamide, 

bleomycin, busulfan, carboplatln, carmustine, chlorambucil, chlorodeoxyadenoslne, clspiatin, 
cytosine arabinoside, dacarbazine, doxorubicin, epirubicln, estramustine, dlethylstllbestrol, 
ffudarabine, flutamlde, 5-ffuorouracil, gemdtabine, goserelin, idarubicin, Irinotecan, 
levamlsole, lomustlne, mechlorathamine, aikeran, mercaptopurine, taxol (e.g. paclitaxel). In. 

15 particular, the further chemotherapeutic agent is selected from taxanes such as Taxol, 
Paclitaxel and Docetaxel, 

Thus, with respect to the use defined herein, the medicament may further comprise one or 
more other chemotherapeutic agents. 

With respect to the pharmaceutical composition defined herein, such a composition may 
20 further comprise one or more other chemotherapeutic agents. 

EXAMPLES 

Example 1: Procedures for preparation ofisatin derivatives 

Isatln derivatives used as intermediates can be obtained by either Protocol A or Protocol B. 

Protocol A, based on literature procedures, was used to generate aromatic isatins with either 
25 electron-donating substituents (see Stolle: J. Prakt Chem. (1922), 105, 137 and 

Sandmeyer: Helv. Cfc/m. Acta (1919), 2, 234) or a 5-membered electron rich heteroaromatic 
moiety (see Shvedov et al. (Chem, Heterocyct. Compd. Engl, Transl. (1975), 11, 666). 
Examples of preferred 5-membered heterocycles are thiophenes (V^S, V 2 =*V 3 =C(-) and 
V^bond; V 2 =S, V^V^CC-) and V*=bond or V 3 =S, V l *=V 2 =C(«) and V^bond), furans (V^O, 
30 v 2 =V 3 *=C(-) and V^bond; V 2 =0, V 1 =V 3 =C(-) and V^bond or V 3 =0, V 2 «V 2 «C(-) and 
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v^bond), pyrazoles (V^N{-), V 2 =N, V 3 =C(~) and V 4 =bond; V*^N, V 2 =N(-), V 3 =C(-) and 
V 4 =bond) and Imidazoles (V a =N(-), V 2 =C(-), V 3 =N and V^bond; V^N, V 2 -C(~), V 3 «N(~) 
and V^bond). 

Protocol B, based on literature procedures, was used to generate aromatic isatins with 
5 electron-withdrawing substituents (see Hewawasam and Maenwell: Tet Lett. (1994), 35, 
7303) and 6-membered electron-poor heteroaromatfc isatins (see Rivaile and Bisagni: 7. 
Heterocycf. Chern. (1997), 34, 441). Examples of preferred 6-membered heterocycles are 
- pyridines.(V*=N, V 2 =V 3 ^V 4 =C(-); V Z =N, V^V^V^C*-); V 3 =N, v l =V 2 =V 4 «q(-) and V*=N, 
V^V^V^CH), pyrlmidlnes (v 1 =V 3 =N, V^V^CH; V 2 =V 4 =N, V l =V 3 =C{-)), pyrazines 
10 (V^V^N, V 2 =V 3 =C(-)) and pyridazines (V*«V 2 s*N, V^V^CH; V 2 =V 3 =N, v 1 =V 4 =C(-); 
V^V^N, V l =V 2 =C(-)). 

Other isatins of interest could in addition be prepared using one of the alternative methods 
published In the literature (see /.e. Tatsugi etal. ARKIVOC (2001), 67-73 or the review by 
Silva etaL In J- Braz. Chem. Soc. (2001), 12, 273-324), 

is protocol A; preparation of teatin derivatives 




To a well stirred suspension of sodium sulfate (314.g, 2211 mmol) in water (700 mL) at 60°C 
were added in sequence hydroxylamine hydrochloride (56 g, 806 mmol), chloral hydrate (47 
g, 284 mmol), 2-methyl-3-chloro-anil1ne (40 g, 283 mmol) In water (500 mL) and finally 

20 concentrated hydrochloric acid (12 M, 24.2 ml, 290 mmol). The mixture temperature was 
risen to 100°C. After 20 minutes, the brown solution was left to cool to room temperature 
and kept stirring overnight. The solid present was filtered, washed with water (3X), heptane 
(2X) and dried at 60°C under vacuum for 6 hours. Obtained 62 g of N-(3-Chloro-2-methyl- 
pbenyl)-2-hydroxyimino-acetimldoyl chloride (1) as a beige solid used without further 

25 purification. 6 H (400 MHz, DMSO-d6) 12.3 (1 H, s), 9.8 (1 H, s), 7.7 (1 H, s), 7.42 (1 H, d, J« 
7.8), 7.36 (1 H r d, J= 7.6), 7.3 (1 H, m), 2.25 (3 H, s). 

To well stirred sulphuric acid (18.3 M, 300 ml) heated at 50°C was added N-(3-Ch!oro-2- 
methyl-phenyl)-2-hydroxylmlno-acetimidoyl chloride (1) in small portion over 20 minutes 
(exothermic up to 70°C) (60 g, 282 mmol). After addition was completed, the temperature 
30 was risen to 80°C and kept for 20 minutes after which the reaction was left cool to room 
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temperature. The brown mixture was slowly poured into ice (~500 g) and water (500 mL), 
diluted with more water (1 L) to yield a brown-orange slurry. The solid was collected by 
filtration, washed with water (2X) under suction to yield an orange solid. This solid was 
dissolved In 0.4 M sodium hydroxide (1 L), All insoluble tar was removed by filtration. 
.5 Concentrated hydrochloric acid (12 M, 70 mL) was added, the resulting brown-orange solid 
was collected by filtration, washed with water (3X), heptane (2X) and dried at 54°C under 
vacuum for 6 hours. Obtained 34.5 g (208 mmol, 62%) of 6-Chloro-7-methyl~lH-indole~2,3 
dlone (2), 6 H (400 MHz, DMSO-d6) 11-3 (1 H, s), 7-4 (1 H, d, 7=8.0), 7.2 (1 H, d, J=8.1), 
2.25 (3 H, s). 

io Protocol p; preparation .of Isastn derivatives 




To a well stirred solution of Boc anhydride (2.56 g, 11.7 mmol) in THF (10 mL) was added 4~ 
amlnopyridine {1.0 g, 10.6 mmol) in portions over 3 minutes while maintaining the 
temperature between 20°C and 25°C. No more exotherm was observed after 5 minutes. The 

15 reaction was then stirred at room temperature for 3.5 hours. After in vacuo concentration the 
crude mixture was then tlturated in hexane (20 mL), filtered and washed with more hexane 
(~5 mL). The resulting solid dried under reduced pressure to yield 1.93 g (9.9 mmol, 94%) 
of pyridin-4-yl-carbamic acid tert-butyl ester as a white solid and was used without further 
purification. LCMS (BDS-Hypersi! Ci 8 , 50 mm X 2.1 mm, 5 p, 2.5 minutes) m/z 19S [MH] + @ 

20 retension time 0.90 minutes, 100% by UV at 215 nm. 

To a stirred solution of pyridin-4-yl-carbamic acid te/t-butyl ester (0.62 g, 3.09 mmol) in THF 
(9 mL) cooled to -5°C was slowly added a solution of t-BuLi (1.7M In THF, 5.5 mL, 9.27 
mmol) over 17 minutes while maintaining the temperature between ~5°C and 1°C. A red 
brown precipitate resulted and the reaction mixture stirred at 0°C for a further 1.5 hours. The 

25 reaction mixture was then cooled back down to -5°C and dlethyloxalate (1.3 mL, 9.27 mmol) 
was added. The reaction was allowed to reach room temperature and then after 2 hours 
quenched with water (10 mL). After in vacuo concentration the resulting mixture was diluted 
In ethyl acetate (20 mL) and washed with water (10 mL), dried over Na 2 S0 4 and 
concentrated in vacuo. Purification by flash column chromatography (30% EtOAc/ Hexane) 

30 afforded 0.16 g (0.54 mmol, 17%) of (4-tert-butoxycarbonylamino-pyridin~3-yl)~oxo-acetlc 
acid ethyl ester as a brown oil. 
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LCMS (BDS-Hypersli C ia , SO mm X 2;1 mm, 5 u, 2.5 minutes) m/z 295 [MH]* + H 2 0 adduct 
@ retension time 1.07 minute, 96% by UV at 215 nm 

(4-tert-Butoxycarbonylamlno-pyridin-3-yl)'OXO-acetic acid ethyl ester (0.14 g, 0.476 mmol) 
was heated at 186<>C under 5 mmHg for 25 minutes in a Kugelrohr apparatus. The brown oil 
• 5 darkens and subsequently gives off gases to form a dark green solid. The solid was dissolved 
fn MeOH and concentrated in vacuo to yield 0.04 g (0.3 mmol, 56%) of iH-pyrrolo[3,2- 
c]pyridine-2,3-dione as a dark solid. The fsatin was then taken to the next step without 
further purification. 

Pro tocol C; Introduction of functional groups on the Isatin derivatives 
10 6-Ch!oro-7-methyi-5-nitro~tH-fndote-2,3~dlone (4) 



To a well stirred suspension of 2 (2.0 g, 10.2 mmol) in glacial acetic acid (2 mL) and 
sulphuric acid (4 mL) cooled In ice/water was added a cold mixture of nitric acid (69%, 1 g, 
10.9 mmol) and sulphuric acid (0.7 g, 7.3 mrnot) at such a rate to maintain internal 
15 temperature below 5°C, After addition was completed reaction mixture was stirred at room 
temperature for 1 h, then slowly poured over ice (~20 g) and left standing for 10 minutes. 
The solid formed was collected by filtration, washed with cold water (3X); dried under 
vacuum overnight to yield 1.92 g (8.0 mmol, 78%) of 6-Chloro~7-methyl-5-nitro-lH-indole- 
2,3-dione (4) as an orange sofid. LCMS rn/z 118.79 [Fragment]* @ R T l.l4mrn, 95% 

20 Example 2: Procedures for preparation of the final compounds of the invention 

The obtained isatin derivatives were used to generate the final compounds of the invention. 
Typically, an isatin derivative was heated with a benzene derivative to 100 °C in a mixture of 
glacial acetic acid and sulphuric acid under nitrogen. Alternatively, the isatin derivative was 
reacted at room temperature with a benzene derivative in triflic acid under nitrogen (see 
25 Klumpp et aL J. Org. Chem. (1998), 63, 4481-84). Thioamlde derivatives of the final 

compounds (Q=S and n=l) were obtained by reacting the corresponding amides (Q=0 and 
n=l) with Lawesson's reagent as described in Organic Synthesis Coll. Vol. VII, p372. 




(2) 



(4) 
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Ecptocpl P; preparetlpn <?f the .final. ggmpoun^s 



HQ 




o 




OH 



Toa suspension of phenol (0.28 g, 2.9 mmol) and S~methoxy-lH-indole-2,3-dione (0.24 g 
(1,3 mmol) in glacial acetic acid (1.5 ml) under nitrogen was added sulphuric acid (18.3 M, 
5 0.145 mL). The mixture was heated at 100°C for 2 hours. Crude reaction mixture was diluted 
with water and extracted with ethyl acetate (2X), The organic layer was dried (Na 2 S0 4 ) and 
concentrated under reduced pressure to yield a brown solid. This solid was mixed with DCM: 
AcOEt (9: 1) (3X) and gave 0.08 g (0.35 mmol, 18%) of 3,3-bis-(4-hydroxy-phenyl)-5- 
methoxy-l,3~dihydn>-indoh2-one (7). 

10 LCMS m/z 348.19 [M+H] + @ R T 1,09 rnln, 100% 

6h (400 MHz, Methanol^) 6,92 (4 H, d, .7=8,80 Hz), 6.79 - 6.82 (1 H, m), 6.69 - 6.73 (1 H, 
m), 6.61 (5 H, m), 3.62 (3 H, s) 

Protocol E; Preparation pf the fingl compounds 



15 To a well stirred suspension of 6-chloro-7-methyhlH-indole-2,3-dione (0.15 g, 0,76 mmol) in 
toluene (anhydrous) (1 mL) was added trlfluromethane sulfonic acid (1,25 mL). The tube was 
sealed and the mixture was stirred at room temperature for 12 hours. The dark brown 
reaction mixture was then slowly poured over ice (~10 g) and left standing for 10 minutes. 
The formed precipitate was collected by filtration, washed with cold water (3X 100 mL), dried 

20 under vacuum. Purification by flash column chromatography (gradient elution with 



EtOAc/Heptane (1:9 to 1:1)) followed by recrystallisation (MeOH/EtOAc) gave 25.2 mg (0.07 
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mmol, 9%) of 6-chloro-7-methyl--3 / 3-di-p-toly»-l # 3-dihydro-indol-2-one (28) as a light brown 
solid. 

LCMS (BDS-Hypersil Cis, 50 mm X 2.1 mm, 5 p, 2.5 minutes) m/z major 362.12 [MH] + and 
mfnor 403.17 £MH+MeCN] + @ retension time 2,18 minutes, 100% by UV at 215 nm. 



10.96 (1 H, s). 

The following compounds were all prepared according to Protocols D or E, unless otherwise 
specified. 

6-C/?/oro-3,3-6/s-(4^ (3)(BIC0043901) 

HQ 



LCMS m/z 366.3 {(CI 3S ) M+ H] + @ R T 1.3 min, 100% 

8 H (400 MHz, DMSO-d6) 10.9 (1 H, s), 9.5 (2 H, s), 7.1 (1 H, d, J~9.8), 7.05 (1 H, d, J-9.6), 
6.95 (4 H, d r J=10.2), 6.7 (4 H, d f J^IO.2), 2.35 (3 H, s). 

6<%/ora-3,£HWs-f4W^ (5) 

HQ 



LCMS m/z 411.1 [(CI 35 ) M+H]+ @ R T 1.26 mln, 93% 

5 H (400 MHz, DMSO-d6) 7.48 (1 H, s), 6,96 - 6.96 (4 H, m), 6.66 - 6.59 (4 H, m), 2.35 (3 H, 



• 5 6 H (400 MHz, DMSOd6) 2.24 (6 H, s) 2.28 (3 H, s) 7.00 - 7.03 (5 H, m) 7.05 - 7.12 (5 H, m) 



10 
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5-Amino-6-chloro-3,3-bis~(4-hydmxy-pheny!)-7-methyh^^ 

HQ 

™ .OH 




To a solution of 5 (0.1 g, 0.24 mmoJ) in methanol (2 mL) was added Pd/C (10% w/w, 0.03 
' g). The black mixture was stirred under hydrogen at room temperature for 16 hours. The 
5 catalyst was removed by filtration, and the solvent was removed under reduced pressure to 
yield 0.084 g (0,22 mmol, 92%) of 5-Amlno-6-chloro-3 / 3-bls-(4-hydroxy-phenyl)-7-methyh 
l,3-dihydro~lndol~2-one (6). 

LCMS m/z 381.16 t(CI 3S ) M+H]* @ R T 0.94 mln, 84%. 6h (400 MHz, DMSO-d6) 11.7 (1 H f s), 
8.1 (1 H, s), 2,3 (3 H, s), 

10 3 / 3-Bis-(4-hydroxy-phenyl)-5-methoxy-l / 3-dlhydro-lndol-2-one (7) 



HQ 




LCMS m/z 402.12 [M+H] + @ R T 1.27 mln, 96% 

5h (400 MHz, DMSO-d6) 10.78 (1 H, s), 9,43 (2 H, s), 7.23 (1 H, d, J=8.56), 7,17 (1 H, s), 
15 6.99 (1 H, d, J~8.56), 6.93 (4 H, d f J*=8.80), 6.66 (4 H, d, J=8.56). 



3 f 3-B1s-(4-hydroxy-phenyl)-5, 7-dlmethyhl,3~dmydro-indol~2-one (9) 

HQ 

~ X OH 
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LCMS m/z 346.19 [M+H]* <§> R T 1.24 mln, 92% 

5 H (400 MHz, DMSO-d6) 10.39 (1 H, s), 9.25 (2 H, s), 6.8 (4 H, d, J«8.6), 6.70 (1 H, s), 6-68 
(1 H, s), 6.52 (4 H, d, J=8.6), 2.09 (6 H, s). 

3,3-Bis-(4-hydmxy-phenyl)-2-oxo-2,3'dihydro-lH^ add (10) 

HQ 



5 




LCMS rn/z 362.13 [M+H]* @ R T 1.06 mln, 90% 

6« (400 MHz, DMSO-d6) 10-11 (1 H, s), 9.43 (2 H, s), 7.71 (1 H, dd, J=8.1, 1.2), 7.38 (1 H # 
dd, J=7.3, 0.7), 7.08 (1 H, t, J~7.8), 6.92 (4 H, d, J=8.8), 6.67 (4 H, d, J=8.8). 

S'Chloro-3 r 3-bfs-(4^hydroxy-'phenyiyi f 3'dihydro'-indoh2'One (11) 




LCMS rn/z 352*11 [(CI 35 ) M+H] + <§> R T 1.21 min, 100% 

6 H (400 MHz, DMSO-d6) 10.72 (1 H, s), 9.42 (2 H, s), 7.25 (1 H, dd, J«8.2, 2.1), 7.18 (1 H, 
d, J~2.2), 6.89-6.95 (5 H, m), 6.68 (4 H, d, J*=8.6). 

S'Fiuoro-3 f 3-b'fs-(4-hydroxy-phenyiyi^dlhydrO'lndoh2-one (12) 
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LCMS m/z 336.16 [M+H] + @ R T 1.14 min, 90% 

6h(400 MHz, DMSO-d6) 10.61 (1 H, s) f 9.41 (2 H, s), 7.00-7.10 (2 H, m), 6.93 (4 H, d, 
J=*8.6), 6.89 (1 H, dd, J=8.4, 4.5), 6,67 {4 H, d, J<=8.8). 

3,3-Bis-(4-hydroxy~phenyl)-S-nitro-l,3-dmydw (13) 

HQ 



LCMS m/z 362.86 TM+H] + @ R T 1.25 mln, 93% 

M400 MHz, DMSO-d6) 11.31 (1 H, s), 9.48 (2 H, s), 8.19 (1 H, dd, J=8.7, 2.3), 7.90 (1 H, 
d, J=2.2), 7.12 (1 H, d, J=8.8), 6.94 (4 H, d, J= 8.8), 6.70 (4 H, d, J=8.8). 

S-Ch!oro~3,3-bis-(4-hydroxy-phenyl)-7-methyhl,3-dm^^ (1 4) 

HO 




LCMS m/z 365.92 [(CI 35 ) M+H]* @ R T 1.36 min, 91% 

6 H (400 MHz, DMSO-d6) 10.77 (1 H, s), 9.41 (2 H, s), 7.10 (1 H, d, J-1.5), 6.98 (1 H, d, 
J=1.9), 6.91 (4 H, d, J=S.6), 6.67 (4 H, d, .7=8.6), 2.22 (3 H, s). 

3,3-Bis-(4-hydroxy-phenyl)-5-methyhl,3-dihydro~to^ (15) 

HQ 




s 



H 




15 



H 
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LCMS m/z 331.97 [M+H] + @ R T 1.37 m!n, 91% 



5h (400 MHz, DMSO-d6) 10.42 (1 H, s), 9.33 (2 H, s), 6.90-6.97 (2 H, m), 6.88 (4 H, d, 
J=8.6), 6.75 (1 H, d, .7=7.8), 6.62 (4 H, d, .7=8.8), 2.17 (3 H, s). 

S-Bnmo-3,3-bis-(4*hydmxy-phenyl)-l,3-dihydro-indot-2~one (16) 

HQ 

OH 




LCMS m/z 396.05 [(Br 79 ) M+HJ* @ R T 1.14 min, 94% 

8„(400 MHz, MeOD) 7.28 (1 H, dd, J =8.3, 2.0), 7.14 (1 H, d, J =2.0), 6.88-6.92 (4 H, m), 
6.81 (1 H, d, .7=8.3), 6.60-6.64 (4 H, m). 



10 



3 t 3-Bis-(4-hydmxy-phenyl)-S-iodo-l,3-dmydro-indo!-2-one (1 7) 



LCMS m/z 444.01 [M+Hr @ R T 1.70 min, 100% 




6h (250 MHz, MeOD) 6.72 - 6.85 (5 H, m) 6.99 - 7.08 (5 H, m) 7.15 - 7.21 (1 H, m) 7.28 (1 
H, t, .7=7.23 Hz) 7.41 - 7.52 (2 H, m) 7.60 (1H, dd, .7=8.23, 1.65 Hz). 



15 



S-Amino-3 f 3-bts-(4-hydroxy-phenyl)-l f 3-dmydro-indol-2-one(18) 

HO 

,OH 




LCMS m/z 333.13 [M+H]* @ Rr 1.29 mln, 90% 
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6 H (250 MHz, Methanol-D4) 6.71 (4 H, d, J«8.60 Hz) 6.98 - 7.05 (4 H r rn) 7.12 (1 H, d, 
7=8:23 Hz) 7.20 (1 H, d, J~1.83 Hz) 7,26 -7.33 (1 H, m). 

5-Amlno-3,3~bis-(4-hYdmxy-phGnyty7~methyl< t 3-&^ (1 9) 




5 • LCMS m/z 347.14 [M+HJ + @ R T 1.28 min, 100% 

6 H (400 MHz, Methano!-D4) 7.02 (4 H, d, J=8.8 Hz), 6.68 (4 H, d, J=8.8 Hz), 6.42 - 6.52 (2 
H, m) r 2.21 (3 H, s). 

6-Bromo-3,3-bis-(4-hydroxy-phenyiy7~methy\-l f 3^ (20) 




10 LCMS m/z 410.04 [M+H] + @ R T 1.39 min, 94% 

5 H (400 MHz, Methanof-D4) 7.22 (1 H, d, J=7.8 Hz), 7.00 (4 H, d, J=8.8 Hz), 6.85 (1 H, d, 
J=7.8 Hz), 6.69 (4 H, d, J=8.8 Hz), 2.35 (3H, s). 

3,3-Bi$-(4-bydrvxy-phenyi)-7-fIuoro-l,3-d!hydm^ (21 ) 




15 LCMS m/z 336.11 [M-s-H] + @ R-t 1.15 mfn, 97% 

5 H (400 MHz, Methanoi-D4) 6.85 - 6.97 (7 H, m), 6.60 (4 H, d, J=8.8 Hz). 
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3 / 3-Bfs-(4'hydroxy-phenyO-7-methoxy-l / 3-dihydfO'fndoh2'-one (22) 




LCMS m/z 348.13 [M+H]* @ R T 1.14 min, 94% 

5„ (400 MHz, Methanot-D4) 6.95 - 7.06 (5 H, m), 6.89 (1 H, d, J=8.3 Hz), 6.75 (1 H, d, J=7.8 
5 Hz), 6.68 (4 H, d, J=8.8 Hz), 3.89 (3 H, s). 

4, 7-Djchioro-3,3-bi$-(4~hydroxy-phenyl)-l^ (23) 




LCMS rn/z 386.04 [M+H] + @ R T 1.35 min, 97% 

6 H (400 MHz, Methanol-D4) 7.29 (1 H, d, J~8.8 Hz), 7.06 (4 H, d, J=8.8 Hz) f 6.97 (1 H, d, 
10 J=8,S Hz), 6,71 (4 H, d, J~8.8 Hz). 

6rChtoro-3,3-bis-(4~hydroxy-phenyl)-l,7-d!methYh^ 




LCMS m/z 380.11 [M+H] + @ R x 1,49 mill, 100% 

8 H (400 MHz, MethanohD4) 7.12 (1 H, d, J=7.8 Hz), 6.85 - 7.02.(5 H, m), 6.60 - 6.72 (4 H, 
15 m), 3,57 (3 H, s), 2.69 (3 H, s). 
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^-Chlom-3 f 3-bls-(4-nuoro-phenyO-7'methyl-i,3-dihydro-indol-2-one(25) 

R 

,F 

\\ 




. LCMS m/z 380.11 [M+H] + @ R T 1.79 mln, 100% 

«h (400 MHz, Methanol-D4) 7.15 - 7.30 (4 H, m), 6.97 - 7.13 (6 H, m), 2.34 (3 H, s). 

5 3 <3-8is-(4-hydroxy-phenyl)-7-(morpholine-4-carbonyl)-i,3^^^ 

HO 




To 10 (1 eq) dissolved in dimethylformamide was added SOCI 2 (3 eq) at 0»C. The mixture 
was stirred for 1 hour and evaporated to remove excess SOCfe, Morfollne (3 eq) was added 
and the reaction mixture was left for 3 hours at room temperature. The solvent was removed 
10 in vacuo and the 26 purified by filtration through a pad of silica using dlchloromethane-MeOH 
as eluent. 

LCMS m/z 431,16 [M+H] + 

Sh (400 MHz, Methanol^) 7.19 - 7.29 (2 H, m), 7 AX (1 H, m), 6.97 - 7.05 (4 H, m), 6.64 - 
6.75 (4 H, m), 3.69 (8 H, brs). 

15 3,3~B?s-(4-hydrvxy-pheny0-l,3-dW (27 ) 

HQ 

~ X OH 
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LCMS (BDS-Hypersil Ci B , 50 mm X 2.1 mm, 5 u, 2.5 minutes) m/z 319.28 [MH]* @ retenslon 
time 0.76 minute, 100% by UV at 215 nm. 

6 H (400 MHz, CD 3 OD) 6.63 (4H, d, J 8.6 Hz), 6.93 (4H, d, J 8.8 Hz), 6.95 (1H, d, J 5.4 Hz), 
8.10 (1H, s), 8.24 (1H, d, J 5.4Hz). 

5 Example 2: Ceil proliferation 

Inhibition of the proliferation of human cancer cells is widely used to predict the anti-cancer 
potential of novel chemicals. Typically, human cancer cell lines derived from tumour material 
are maintained in monolayer cultures and test chemicals are added for varying durations. 
Test compounds with anti-cancer potential are expected to reduce proliferation and thereby 

10 reduce cell number relative to vehicle treated control cell cultures. Cell number can be 
monitored by cell counting, determining metabolic rate (e.g. metabolic reduction of 
tetrazolium salts such as (3-(4,5-dimethylethiazoh2-yl)-2 r 5-diphenyltetrazolium bromide or 
alamarBlue), quantifying DNA content (using DNA binding dyes such as BODIPY-FL-14-dUTP) 
or measuring nucietotide Incorporation into DNA (e.g. radiolabeled thymidine or bromo- 

15 deoxy uridine Incorporation). 

One important consideration is whether any inhibitory effects of test compounds are specific 
to cancer cell proliferation or are due to general inhibition of cell proliferation. This Issue can 
be addressed using paired cell lines; for example, the effects of test compounds on the 
proliferation of transformed cancer cell lines can be compared with the effects of test 

20 compounds on the proliferation of untransformed cells from the same tissue source. 

Alternatively, phenotypic differences between cancer cell lines can be exploited to evaluate 
the selectivity of test compounds. For example, the anti-proliferative effects of some 
compounds are only apparent In certain sub-types of human breast cancer cell lines (e.g. 
breast cancer cell lines with PTEN gene mutations or gene amplification of the p70S6K 

25 . protein kinase), but not in breast cancer cell lines that do not exhibit this phenotype (Noh et 
al (2004) Clinical Cancer Research 10, 1013-1023; Yu et at (2001) Endocrine-Related Cancer 
8, 249-258). The selectivity of test compounds in the latter models Is associated with the 
mechanism of compound action and is related to the presence, absence or relative 
abundance of the protein target of the test compound in the relevant cell lines. 

30 Method 

Compound effects were evaluated on the proliferation of MDA-468 and MDA-231 human 
breast cancer cells. Cells were maintained. in growth medium: RPMI 1640 containing 10% 
foetal bovine serum and 1% pen/strep. Cells were split 1:4 or 1:8 twice a week when 90% 
confluent. For the cell proliferation assay, cells were plated at 8000 cell/well into 96 well 
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black Packard Vlewplates in growth medium. After 1 day, the growth medium was replaced 
with growth medium containing test compounds or vehicle, and cells were maintained in 
culture for a further 2 days. Growth medium was then removed and replaced with 150 \j\ of 
alarnarBlue in RPMI medium containing 1% pen/strep. Foilowing 120 minutes incubation at 
5 370C, fluorescent intensity was read using a plate reader. 

Result? 

The results shown in Figure 1 demonstrate the ability of the compounds of the general 
formula (I) to Inhibit the proliferation of MDA468 human breast cancer ceils at lower 
concentrations as those required to inhibit proliferation of MDA231 human breast cancer 
. 10 cells. 

Example 3: Protein synthesis studies 

The purpose of these studies as to investigate compounds of the generai formula (I) have 
effect on protein synthesis, measured as 14 OLeucine uptake or incorporation Into proteins. As 
described in "Leucine Uptake [14C] Cytostar-T assay, Amersham Biosciences" (CFA773). 

15 MDA-MB-231 and -468 were seeded at 8000 cells/well in CytoStar-T 96-well rnicnoplates. And 
incubated overnight in growth medium. The next day medium was carefully aspirated (8~ 
channel Vacuboy) and 50 of fresh pre- warmed medium {10% FCS, 10 mM HBPES pH 7.2 - 
7,5) was added. Cells were allowed to equilibrate at 37 °C for 60 min. Test compounds were 
added in 50 medium and 14C~Leucine was added In 100 medium (0.5 pCI mL-1 final), 

20 Plates were sealed with transparent, adhesive foil. Plates were then incubated in a 37°C for 
6h in a humidified incubator. Incorporation of radioactive leucine into proteins (a measure of 
protein synthesis) was then read by coincidence scintillation (counts per minute (CPM)) using 
a Wailac Mlcrobeta detector at the indicated time-intervals. A reading a t=0 (5 min after 
sealing plates) for each well is subtracted as background. 

25 The results are shown in Figure 2 measured after 6 hours. 

The results indicate that BIC0043901 (compound (3) above) significantly inhibits "C-Leucine 
incorporation in MDA-MB-468 In a concentration dependent manner observed after 240 min 
compound incubation and up to 22 hours. EC 50 is estimated to 100 nM (240 min to 22 hours). 
Interestingly, the effect seems to reach a plateau at the high concentrations corresponding to 
* 30 approx. 1/6 of total incorporated. This indicates that there is some proportion of the protein 
synthesis that BIC0043901 Is not abie to affect. 
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• No significant effect of BIC0043901 was observed in MDA-MB-231 up to 430 mtn. At 22 hours 
a minor effect Is observed at 30 pM. EC 50 >> 30 pM (22 hours). 

The inhibitory effect of BIC0043901 Is therefore very specific for MDA-MB-468, 

The higher concentrations of the control compounds Anisomycin and Cycfohexlmide 
5 completely Inhibit incorporation at ail time-points (as opposed to BIC0043901, se above). 

Example 4: Western Blot Studies 

To Investigate the mechanism of action of compounds of general formula (I) Western Blot 
studies were performed to investigate the activation state of pathways linked to the 
regulation of protein synthesis (see Figure 3). 

10 Method 

MDA-MB-468 ceils (also called MDA468) or MDA-MB-231 (also called MDA231) were kept in 
culture and plated at 400 000 ceils/well In 6 weil cell culture plate. 16-24 hours after, the 
growth medium were shifted to growth medium containing compounds. 

After 24 or 48 hours incubation with compounds, cells were washed with ice cold PBS buffer 

15 and harvested In lysis buffer: Cytobuster reagent (Novagen) containing phosphatase inhibitor 
cocktail 1 and 2 and protease inhibitor cocktail (Sigma). Samples containing an equal amount 
of protein were loaded onto 7% Tris Acetate gels, 10% Bis-Tris in MES buffer or 12% Bis-Tris 
gels using MOPS running buffer (Invitrogen). Following electrophoresis the samples were 
blotted onto a PVDF membrane (Invltrogen). For membrane blocking and antibody 

20 incubations of p70 S6K, Phospho-p70 S6K (Thr389), PathscanI and S6 antibodies (Cell 

Signalling Technology) a buffer containing 0.2% Tween-20, 5% non-fat dry milk, 5% FBS, in 
Tris buffered Saline (TBS) were used. For immunoblotting of 4EBP1, Phospho 4EBP1 
(Thr37/46), Phospho 4EBP1 (Ser65) (Cell Signalling Technology) and Cyclin D3 (Santa Cruz) 
• a protocol from Cell Signalling Technology were used. Cell Signalling Technology blocking 

25 buffer contains 0.1% Tween-20, 5% non fat dry milk in TBS and primary antibody dilution 
buffer contains 0.1% Tween-20, 5% BSA in TBS. Before adding primary antibody dilution 
buffer to the membranes, the blots were rinsed briefly in 0.1% Tween-20. Ail antibody 
incubations were done overnight at 4 d C overnight. After washing the membranes with 0.1% 
Tween-20 In TBS, the blots were Incubated with horseradish peroxidase conjugated anti- 

30 Rabbit IgG (1: 1000-1 :3000; Amersham Biosciences) at room temperature for 1 hour. 

Peroxidase activity was detected using the ECL detection system (Amersham Biosciences). 
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Western blot analyses demonstrate that compounds of general formula (I), such as 
/ BXC0043901 (Compound (3) above), inhibit the phosphorylation of p70S6K and S6 ribosomal 
protein in MDA468 cells following 24 hour incubation (Figure 4). Similar effects are observed 
5 with the mTOR inhibitor, rapamycin and the PI3 kinase inhibitor LY294002. AKT 
1 * phosphorylation on Ser473 is not inhibited by BIC0043901 or rapamycin, whereas LY294002 
inhibits the phosphorylation of AKT on 5er473. Furthermore, BIC0043901 induces a gel 
mobility shift in 4E-BP1 as shown using both total and thr37/46 phospho-speciflc antl-4E-BPl 
antibodies, indicative of an alteration in the phosphoryiation status of 4E-BP1. This is 
10 confirmed by the inhibitory effect of BIC0043901 on the phosphorylation of ser65 of 4E-BP1. 
Similar effects are observed with the mTOR inhibitor, rapamycin and the PI3 kinase inhibitor 
• LY294002. In addition, expression of the ceil cycle regulatory protein cyciin D3 Is reduced by 
. BIC0043901, rapamycin and LY294002. These data suggest that mammalian homologue of 
TOR (mTOR) kinase is active in MDA468 cells under growth conditions, leading to 
15 phosphorylation of mTOR target proteins such as p70S6 kinase (p70S6K) and 4EBP1, and 
downstream regulation of protein synthesis and cell proliferation via S6 ribosomal protein, 
eukaryotic translation initiation factor, eIF4, and cyclin D3. Compounds of general formula 
(I), such as BICQ043901, as well as rapamycin and LY294002, inhibit this pathway in 
MDA468 cells and might be expected to reduce protein synthesis and cell proliferation, 

20 Compounds of general formula (I) such as BIC0043901 did not inhibit the phosphorylation of 
P70S6K, or Induce a gel mobility shift in total p70S6K, In MDA231 cells following 48 hour 
incubation (Figure 5). In contrast, rapamycin and LY294002 inhibit the phosphorylation of 
p70S6K, and induce a gel mobility shift in total p70S6K, following 48 hour incubation In 
MDA231 cells. BIC0043901, rapamycin and LY294002 all inhibit the phosphorylation of 

25 p70S6K and Induce a gel mobility shift in total p70S6K in MDA468 cells following 48 hour 

incubation, demonstrating a ceil selective effect of compounds of general formula (I), such as 
BIC0043901. 

Exampie 5: Xenograft studies 

The purpose of this study was to evaluate whether compounds of genera} formula (I), such 
30 as BIC0043901 (compound (3) above), inhibit the growth of cancer cells in a xenograft 
animal model. 

Method 

Male nude NMRU nu/nu mice weighing 25-45 grams are implanted with PRXF PC3M tumours 
by subcutaneous implantation In both flanks. BIC0043901 (50 & lOOmg) is administered 
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daify by the per-ora! (PO) route in an appropriate vehicle (2% DMSO:5% Tween 80: 93% 
saline) either alone or in combination with a sub-optimal dose of paclitaxoi (lOmg/kg ; 
Intravenous; given once/week). Tumor diameter is determined twice/week for a period of 14 
days, 

5 Results 

BIC0043901 reduces the rate of tumour celi growth when given as a monotherapy (see 
Figure 6), Furthermore, additive anti-growth effects are noted in combination with paclitaxoi. 

Example 6: effect BIC0043901 on Ce// Proliferation of Breast and Prostate Cancer Cell Lines 

10 All ceil lines were obtained from ATCC. Breast cancer lines: MDA-MB-231, MDA-MB-435S, 

MDA-MB-453, MDA-MB-468, SKBr-3, BT-474, BT-549, MCF-7, MCF-10A, T-47D, and ZR75-1, 
Prostate cancer lines: PC-3, LnCaP, DU-14S. Terfenadine is obtained from Sigma-Aidrich. 
Penicillin-Streptomycin and gentamicln is purchased from Invitrogen. Aiamar Blue reagent is 
from BioSource. 

15 Me t h od s ; 
Cell culture;. 

All cell lines except MCF-10A are maintained In RPMI medium containing 10% foetal Bovine 
Serum (FBS) 100 U/ml penicillin, and 100 pg/ml streptomycin. MCF-10A is maintained in 
mammary epithelial growth medium (MEGM) with singlequot addition (BPE, hydrocortisone, 
20 hEGF, insulin, gentamicin/amphotecirin-B) (Clonetics/Cambrex Bio Science)- All cell iines are 
incubated at 37°C, 5% C0 2 , and 95% humidity, 

Aiamar Blue, geij, proliferation* essay; 

Cells are plated in black cell culture treated Packard/Perkin Elmer 96-viewplates in 100 
pi/well RPMI medium containing 10% FBS r 100 U/mi penicillin, and 100 pg/ml streptomycin. 
25 . Each cell line is tested In triplicate in 1% FBS or in 10% FBS, Cell densities are estimated 

based on growth during the assay to 80-90% confluency, ceil densities are shown in table 1. 
. The day after plating, the growth medium is changed to either 100 pi/well RPMI containing 
1% FBS, 100 U/ml penicillin, 100 pg/ml streptomycin and 25 jjg/rnl gentamicln orlOO p'/well 
RPMI containing 10% FBS, 100 U/ml penicillin, 100 MS/ml streptomycin and 25 VQ/m\ 
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gentamicin. Compounds are added according to the plate map shown in Figure 7.' Briefly, 
compounds are diluted in compound plates in growth medium containing either 1% FBS or 
10% FBS corresponding to the medium in the plates. Compounds are transferred to the cell 
plates by transfer of 100 pl/well resulting In a total volume of 200 pl/well containing 
5 compound concentrations as indicated in the plate map and 0.25% DMSO. Terfenedine is 
used as a control for maximal cell kill in wells containing 50 pM terfenedine and 0.5% DMSO 
(Smax). Negative control wells (So) contain medium with 0.25% DMSO, 

After compound addition cell plates are Incubated undisturbed for 72 hours at 37°C, S% CO z , 
and 95% humidity. 

10 The number of viable cells are estimated using an Alamar Blue assay that measures 

mitochondrial activity. The medium Is decanted and replaced with 150 pl/well RPMI medium 
without phenol-red containing 100 U/ml penicillin, and 100 pg/ml streptomycin and 10% 
Alamar Blue. The plates are placed in the Incubator at 37°C, 5% CO z , and 95% humidity for 2 
hours. Then, plates are moved to a table at room temperature and allowed to cool for 1 hour 

15 without stacking the plates. Alamar blue signal is read in a fluorescence plate reader using a 
590 nm emission f I iter and a 530 nm exitation filter. 

Data are normalised to values from 0% activity (S 0 ) to 100% activity (S^). Average values 
for S 0 and Smax are calculated and used to calculate percent activity (PCTACT) in the assays 
by the formula: PCTACTKX ra w-S™0/(So-S ma:< )*100. 

20 Z'-values for assay plates are calculated by: 

Z'=l-3*(STDEV(S 0 )+STDEV(S max ))/(S 0 -S max ). In aveage Z'~0.S and always above 0.6. 

Sigmoidal curve fitting is done using Prism; Equation: Y=8ottom + (Top- 
Bottom)/( 1+ 10^{(LogEC S o-X)*HiJISIope)) . 
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Table 1. Cell densities at plating In 96-wef! plates 



Cell line 



Cells/well In 1% FBS 



Cells/well in 10% FBS 



MDA-MB-231 

MDA-MB-435S 

MDA-MB-453 

MDA-MB-468 

SKBr-3 

BT-474 

BT-549 

MCF-7 

T-47D 

ZR75-1 



6000 
10000 
3000 
6000 
7000 
10000 
6000 
5000 
5000 
7000 



4000 

5000 

2000 

4000 

6000 

10000 

5000 

5000 

5000 

7000 



PC-3 
-LnCaP 
DU-145 



4000 
8000 
2000 



3000 
8000 
1250 



All cell lines are run In cell proliferation in medium containing either 1% serum or 10% 
5 serum, both estimations In triplicate. Percent activity (PCTACT) in the assays, equal to 
percent Inhibition of growth, is calculated as described in Methods. 



Table 2 summarizes the EC S0 values and maximal activities for cell proliferation inhibition of 
the cell lines. Cell proliferation curve fits are shown In Figures 8 to 11. 

The tested breast cancer cell lines fall into two very clear categories. 1) Cell lines that are 
10 sensitive to BIC0043901 with cell proliferation EC S0 values ranging from 0.6 nM to 80 nM- 

These include T47-D, MCF-7, MDA-MB-453, MDA-MB-468, BT-474, SKBr-3 and BT-549 grown 
under both high (10% FBS) and iow (1% FBS) serum conditions. 2) Cell lines that are 
insensitive to BIC0043901 with EC50 values above 5 pM. These include MDA-MB-231, MDA- 
MB-435S, and ZR75-1 grown under both high (10% FBS) and iow (1% FBS) serum 
15 conditions. Percent activity as related to growth inhibition with 50 jjM terfenedlne ranged 
from 60% to 90% growth inhibition. In general, the cell lines are slightly more sensitive to 
the compound under low (1% FBS) serum conditions than under high (10% FBS) serum 
conditions. The most sensitive line Is MDA-MB-453. 
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PC-3 prostate cancer ceils are clearly sensitive to BIC0043901, while DU-145 is not* LnCaP 
cells are sensitive to BIC0043901, but only when assayed In 1% FBS and not In 10% FBS, 
suggesting that serum stimulates signalling pathways In LnCaP cells that render them 
Insensitive to BIC0043901 treatment. 

• 5 Table 2. Summary table of EC S0 values (nM) and max activities for ceil proliferation inhibition. 



Ceil line 


ECSO 


Max Act 


EC50 


Max Act 


T47-D 


12.0 


83 


37.4 


78 


MCF-7 


24.3 


75 


76,2 


59 


MDA-MB-435S 


9490 


108 


>2000 


>60 


MDA-MB-453 


0.6 


92 


18.5 


89 


MDA-MB-468 


15.5 


83 


50.5 


83 


MDA-M8-231 


9080 


103 


>2000 


>45 


BT-474 


12.6 


74 


37.4 


72 


SKBr-3 


12.4 


79 


42.8 


85 


BT-549 


18.1 


64 


68.1 


57 


ZR75-1 


>3000 


100 


>1000 


100 


DU-145 


4680 


109 


>3000 


100 


LnCaP 


22.9 


72 


5840 


86.62 


PC-3 


19.9 


68 


89.4 


77.33 



Notes; 

EC50 values are shown in nano-molar concentration* Max Act is maximal inhibition of cell 
. growth as compared to maximal cell kill estimated by terfenedine addition (see Methods), 

10 Example 7: Xenograft studies using MDA-MB-468 tumours 

The purpose of this study was to evaluate whether compounds of general formula (I), such 
as BIC0043901 (compound (3) above), Inhibit the growth of tumours derived from MDA- 
MB468 breast cancer cells in a xenograft animal model. 

15 Nude IMMRU nu/nu mice weighing 25-45 grams are Implanted with MDA-MB468 tumours by 
subcutaneous implantation in both flanks. BIC0043901 is administered either daily for 14 
days by the per-oral (PO) route (50 & lOOmg) in an appropriate vehicle (2% DMSO;5% 
Tween 80; 93% saline) or weekly for 4 weeks by the intravenous (IV) route (25 & 50mg/kg) 
■ in an appropriate vehicle (2% DMSO:5% Tween 80: 93% saline). Tumour diameter is 

20 determined twice/week. 
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Results 

BIC0043901 reduces the rate of MDA-MB-468 tumour ceil growth in a dose related manner 
. when given as a monotherapy either by the PO or IV route (see Figure 12)1 Furthermore, 
tumour regression Is noted using the higher doses of BIC0043901. 

5 
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CLAIMS 

1. Use of a compound of the general formula (I) 
X 1 




wherein 



5 V 1 , V 2 , V 3 , and V 4 independently are selected from a carbon atom, a non-quaternary nitrogen 
atom, an oxygen atom, and a sulfur atom, and where V 4 further may be selected from a 
bond, so that -V^VMfM/ 4 - together with the atoms to which V 1 and V 4 are attached form an 
aromatic or heteroaromatic ring; 



R\ R 2 , R 3 , and R 4 , when attached to a carbon atom, independently are selected from 
hydrogen, optionaMy substituted CWalkyl, optionally substituted C 2 . 6 -alkenyl, hydroxy, 
optionally substituted Q. 6 -alkoxy, optionally substituted C 2 . 6 -aikenyloxy, carboxy, optionally 
substituted Q^-alkoxycarbonyl, optionally substituted C^s-alkylcarbonyf, optionally 
substituted C^-alkylcarbonyfoxy, formyl, amino, mono- and dKQ^-aikyOamino, carbamoyl, 
mono- and dKC^-alkyOaminocarbonyl, C^-alkylcarbonylamfno, C^-alkylsuiphonylamino, 
cyano, carbamido, mono- and diCC^-alkyOamlnocarbonylamino, CWalkanoyloxy, C t ^- 
alkyfsulphonyl, (Ve-alkylsulphinyl, aminosulfonyl, mono- and di(C,. 6 -alky!)aminosulfonyl, 
nitno, optionally substituted C^-alkyithto, aryl, aryloxy, aryfcarbonyl, aryiamino, heterocyclyl, 
heterocyclyloxy, heterocyclylamlno, heterocyclylcarbonyl, heteroary!, heteroaryJoxy, 
heteroaryiamino, heteroarylcarbonyl, and halogen, where any CWalkyl as an amino 
substituent is optionally substituted with hydroxy, C^-alkoxy, amino, mono- and di(C V6 - 
alkyOamino, carboxy, C^-alkylcarbonylamino, CWalkyiamlnocarbonyl, or haiogen(s), and 
wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

R 1 , R 2 , R 3 , and R 4 , when attached to a nitrogen atom, Independently are selected from 
hydrogen, optionally substituted C^-allcyl, hydroxy, optionally substituted C^-alkoxy, 
optionally substituted Q^-alkoxycarbonyl, optionally substituted Cj. 6 -alkylcarbonyl, formyl, 
mono- and di(Q. 6 -alkyl)amlnocarbonyl, amino, C a . 6 -alky)carbonylamlno, mono- and dl(C x . 6 - 
alkyl)amino, CWalkylsulphonyl, C^-aikyisulphlnyl, aryj, aryloxy, arylcarbonyl, aryiamino, 
heterocyclyl, heterocyclyioxy, heterocyclylcarbonyl, heterocyclylamlno, heteroaryl, 
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heteroaryloxy, heteroarylcarbonyl, and heteroarylamino; where any Chalky! as an amino 
. . substituent is optionally substituted with hydroxy, d. 6 -alkoxy, amino, mono- and di(CW 
aikyljamino, carboxy, C x . 6 -alkylcarbonylamino, C^-aikylaminocarbonyl, or halogen(s), and 
wherein any aryl, heterocyclyf and heteroaryl may be optionally substituted; 

5 or R. 1 and R 2 together with the carbon atoms to which they are attached form a ring, e.g. an 
aromatic ring, a carbocyclic ting, a heterocyclic ring or a heteroaromatic ring, in particular an 
aromatic ring, a heterocyclic ring or a heteroaromatic ring; 

X* and X 2 are independently selected from halogen, hydroxy, optionally substituted CW 
atkoxy, optionally substituted Ci. 6 -alkylcarbonyloxy, amino, mono- and dl(Ci. 6 -alky1)amino, 

10 Ci-6-alkylcartoonylamino, C x - 6 -alkylsulphonylamfno, mono- and dl{C a . 6 -a1kyi)amino- 
carbonylamino, C 2 . 6 -alkanoyloxy, mercapto, optionally substituted Ci. 6 -alkylthio, d-e- 
alkylsulfonyl, mono- and di(Ci- 6 ~alkyl)aminosulfonyl, aryloxy, arylamino, heteracyclyloxy, 
heterocyclylamlno, heteroaryloxy and heteroarylamino, where any C^-alkyi as an amino or 
sulphur substituent is optionally substituted with hydroxy, C^-alkoxy, amino, mono- and 

15 di(C t - 6 -aikyl)amino, carboxy, C^-aikylcarfconylamino, C^ 6 -alkylaminocarbonyl, or halogen(s), 
and wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted; 

>Y(~Q) n is selected from >C=0, >OS, >S=0 and >S(=0) 2 ; and 

R N is selected from the group consisting of hydrogen, optionally substituted C,. 6 -alkyl, 
hydroxy, optionally substituted CWalkoxy, optionally substituted C^-aikoxycarbonyl, 
20 optionally substituted CiValkylcarbonyl, formyi, mono- and di(Ci.. 6 -aikyl)aminocarbonyl, 

amino, Ci- 6 -alkylcarbonylamino, mono- and di(Ci^alkyl)amino, C^-alkylsulphonyi, and C^ 6 - 
• alkylsulphrnyl; where any CW-alkyl as an amino substituent is optionally substituted with 
hydroxy, CW-alkoxy, amino, mono- and di(C a ^-alkyl)amlno, carboxy, C^e-alkylcarbonylaml- 
no, Ci-e-alkylamlnocarbonyl, or halogen(s); and 

25 pharmaceutical^ acceptable salts and prodrugs thereof; 

for the preparation of a medicament for the treatment of cancer in a mammal. 

2. The use according to claim 1, wherein each of the benzene rings to which X 1 and X 2 are 
attached further may be substituted with one, two, three or four fluoro atoms, in particular 
each benzene ring to which X 1 and X 2 are attached are substituted with two fluoro atoms In 
, 30 ,the ortho positions relative to the substituents X 1 and X 2 , respectively. 
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3. The use according to any one of the preceding claims, wherein R*, R 2 , R 3 and R 4 are not all 
hydrogen. 

4. The use according to any one of the preceding claims, wherein -v*-V 2 -V 3 -V 4 - together with 
the atoms to which V 1 and V 4 are attached form a ring selected from a benzene ring, a 

5 thiophene ring (V*=S, V 2 =V 3 =C(-) and V^bond; V 2 =S, V^V^CH and V^bond; or V 3 =S, 
vl =V 2 =C(-) and V«=bond), a furan ring (V^o, V 2 ==V 3 =C(-) and V 4 =bondp V 2 =*0, V l ^V 3 =C(~) 
and V^bond; or V 3 «0, V X =V 2 «C(-} and V^bond), a pyrazole ring (V 1 ^-), V 2 =N, V 3 =C(-) 
and V 4 =bond; V^N, V 2 =N(-), V 3 ^C(-) and V^bond), an imidazole ring (V l ~N(-), V 2 =C(-), 
V 3 -N and V 4 =bond; V^N, V 2 =C(-), V 3 =N(-) and V^bond), a pyridine ring (V*=N, 

10 V 2 =V 3 ^V 4 =C(-); V 2 =N, V^V^V^C*-); V 3 =N, V^V^V 4 ^-) and V 4 =N f V*=V 2 =V 3 =*C<-)}, a 
pyrimldine ring (V 1 =V 3 =N / V 2 =V 4 =C(0; V*-V*«N, V I =V 3 =C(-))r pyrazines (V^V^N, 
V 2 =V 3 =C(-)), a pyridazine ring (V*~V 2 s=N, V 3 =V 4 =C(-); v 2 «V 3 «N, V*«V*«C(-); V 3 =V 4 ~N, 
v *~v 2 =C(-)), a thiazofe ring (V*=N, V 2 =:C<-), V 3 «S, V^bond; V^S, V 2 ~C(-), V 3 =N, 
V^bond), and an Isothiazoie ring (V^N, V 2 =S, V 3 «C{-), V^bond; V*=S, V 2 ~N, V 3 =C(~), 

15 V^bond; V l =C(-), V 2 -S, V 3 -N, V 4 =bond; V*«C(-), V 2 =N, V 3 «S, v'-bond). 

5. The use according to claim 4, wherein -v^vMfM/ 4 - together with the atoms to which V 1 
and V 4 are attached form a ring selected from a benzene ring, a thiophene ring, a furan ring, 
a pyrazole ring, an imidazole ring, a pyridine ring, a pyrimldine ring, pyrazines, and a 
pyridazine ring. 

20 6. The use according to claim 5, wherein the ring is selected from a benzene ring and a 
pyridine ring where the nitrogen atom represents V 3 . 

7. The use according to any one of the preceding claims, wherein R 1 , R 2 , R 3 , and R 4 , when 
attached to a carbon atom, independently are selected from hydrogen, optionally substituted 
Ct-6-alkyl, optionally substituted C 2 -s-alkenyl r hydroxy, optionally substituted Q^-aikoxy, 

25 optionally substituted C 2 . 6 -alkenyloxy, carboxy, optionally substituted C a _ 6 -alkoxycarbonyl, 
optionally substituted C^-alkylcarbonyl, optionally substituted Q^-alkylcarbonyloxy, formyl, 
amino, mono- and diCd^-alkyOamlno, carbamoyl, mono- and dKQ-e-alkyOaminocarbonyl, 
Ci^alkylcarbonylamlno, Q^-alkylsulphonylamino, cyano, carbamido, mono- and dKCW* 
alkyOaminocarbonyiamino, C^-alkanoyloxy, C^-alkylsulphonyl, C^-alkylsulphlnyl, 

30 aminosulfonyl, mono- and dl(C t . 6 -alkyl)am1nosulfonyl, nitro, optionally substituted C^* 

alkylthio, and halogen, where any CWalkyl as an amino substituent is optionally substituted 
with hydroxy, C t . 6 -aikoxy, amino, mono- and dKd-e-alkyOamino, carboxy, C^-alkylcarbony- 
lamlno, Ci^-alkylaminocarbonyJ, or halogenfs); and 

R 1 , R 2 , R 3 , and R 4 , when attached to a nitrogen atom, independently are selected from 
35 hydrogen, optionally substituted Ci- 6 -aIkyl, hydroxy, optionally substituted C^-alkoxy, 
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optionally substituted A-e-aikoxycarbonyi, optionally substituted C^-alkylcarbonyl, formyl, 
mono- and d!(Ci. 6 ~alkyl)aminocarbonyl, amino, Q^-alkylcarbonylamino, mono- and di(C*«- 
. alkyl)am!no, CWalkylsulphonyJ, and C^-alkylsulphinyl; where any d^-alkyl as an amino 
substltuent Is optionally substituted with hydroxy, d-e-alkoxy, amino, mono- and di(d- 6 - 
5 alkyl)amino, carboxy, d-6-alkylcarbonylamJno, d-e-alkylaminocarbonyl, or halogen(s), and 
- wherein any aryl, heterocyclyl and heteroaryl may be optionally substituted. 

■ 8. The use according to any one of the preceding claims, wherein R x , R 2 , R 3 , and R 4 . 
* independently are selected from hydrogen, halogen, optionally substituted d-s-alkyl, 
hydroxy, optionally substituted d^-alkoxy, optionally substituted C t . 6 -alkoxycarbonyl, 
10 optionally substituted d-s-alkylcarbonyl, amino, d-e-alkylcarbonylamino, C^s-alkylcarbony- 
Jamlno, d-<ralkylsulphonylamino, mono- and di(d-<raikyi)anriinosulfonyl, and mono- and 
di(d-«-alkyi)amino, where any Cj- 6 -aikyi as an amino substituent is optionally substituted 
with hydroxy, ds-alkoxy, amino, mono- and dKd^ralkyOamino, carboxy, d-s-alkylcarbony- 
lamfno, d-6**afkylaminocarbonyl, or hafogen(s). 

15 9. The use according to claim 8, wherein R a , R 2 , R 3 f and R 4 independently are selected from 
hydrogen, optionally substituted d-6-alkyl, hydroxy, optionally substituted C^-alkoxy, 
•optionally substituted C,. 6 -a!koxycarbonyl, optionally substituted C^-alkyicarbonyl, amino, 
d-6-alkylcarbonylamino, d-e-alkyicarbonylamino, d-6~aikylsulphonylamino, mono- and 
di(d-6-alkyi)aminosulfonyl, and mono- and di(Q. e -alkyl)amino, where any d-6-alkyl as an 

20 amino substituent is optionally substituted with hydroxy, d-s-alkoxy, amino, mono- and 

di(CWalkyl)amino, carboxy, C^-alkylcarbonylamlno, d-s-alkyfamlnocarbonyl, or halogen(s). 

10. The use according to any one of the preceding claims, wherein R 1 and R 2 together with 
the carbon atoms to which they are attached form a heterocyclic ring or a heteroaromatic 
ring. 

25 11. The use according to any one of the daims 1-9, wherein R 1 and R 2 together with the 
carbon atoms to which they are attached form an aromatic ring or a carbocyclic ring. 

12. The use according to any one of the preceding claims, wherein R 1 is selected from 
hydrogen, halogen, C a : 6 -alkyl, trifluoromethyf and C^-alkoxy, when V* is a carbon atom. 

13. The use according to any one of the preceding claims, wherein R 2 Is selected from 

30 hydrogen, halogen, optionally substituted aryi, optionally substituted aryloxy, and optionally 
.substituted heteroaryl, when V 2 is a carbon atom. 
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• 14. The use according to any one of the preceding claims, wherein R 3 is selected from 
hydrogen, optionally substituted Q. 6 -alkoxy, halogen, cyano, optionally substituted aryl, 
optionally substituted aryloxy, optionally substituted heteroaryl, amino, Ci- 6 -a)kyfcarbony- 
lamino, C x . 6 -alkylsu!phonylamino, and mono- and dKOnj-alkyOaminosuifonyl, when V 3 is a 
5 carbon atom. 

15. The use according to any one of the preceding claims, wherein R 4 is hydrogen, when V 4 is 
a carbon atom. 

16. The use according to any one of the preceding claims, wherein X 1 and X 2 are 
Independently selected from hydroxy, optionally substituted C x . 6 -alkoxy, optionally 

10 substituted C^-alkylcarbonyloxy, amino, mono- and di(C 1 . 6 -a!kyl)amlno, C^atkyicarbony- 
lamino, C^-alkyisulphonylamino, mono- and diCd^alkyOamfnocarbonylamlno, d^-alka- 
noyloxy, and mono- and di(Ci. 6 ~aikyl)aminosulfonyl, where any Q^-alkyl as an amino 
substituent is optionally substituted with hydroxy, CWafkoxy, amino, mono- and di(C x ^ 
alkyljamlno, carboxy, C^-alkylcarbonylamino, Q^alkylamfnocarbonyl, or halogen(s). 

15 17. The use according to any one of the preceding claims, wherein X 1 and X 2 independently 
are selected from halogen, OR e , OCOR 5 , N(R 6 ) 2 , NHCOR 5 , NHS0 2 R 5 , and NHCON(R*) 2 , wherein 
R 5 Is selected from Q^-alkyl, optionally substituted aryl and optionally substituted heteroaryl, 
• and each R 6 independently is selected from hydrogen, C^-alkyl, optionally substituted aryl 
and optionally substituted heteroaryl. 

10 18. The use according to claim 17, wherein X 1 and X 2 independently are selected from OR 6 , 
OCOR 5 , N{R«) 2 , NHCOR 5 , NHS0 2 R 5 , and NHCON(R 6 ) 2 , wherein R 5 is selected from C^-alky!, 
optionally substituted aryi and optionally substituted heteroaryl, and each R 6 Independently is 
selected from hydrogen, C^-alky!, optionally substituted aryl and optionally substituted 
heteroaryl* 

IS 19. The use according to any one of the preceding claims, wherein X 1 and X 2 Independently 
are selected from halogen, hydroxy, OAc, NH 2 , NMe a , NHAc, NHS0 2 Me and NHCONMe 2 . 

20. The use according to claim 19, wherein X 1 and X 2 independently are selected from 
hydroxy, OAc, NH 2 , NMe 2 , NHAc, NHS0 2 Me and NHCONMe 2 . 

21. The use according to any one of the preceding claims, wherein X 1 and X 2 are the same. 

to 22. "The use according to any one of the preceding claims, wherein Y is a carbon atom and Q 
is an oxygen atom, i.e. >Y(«Q) n is >C=0. 
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23. The use according to any one of the claims 1-21, wherein Y is a sulfur atom, n Is 2, and 
each Q is an oxygen atom, i.e. >Y(=Q) n is >S(=*0) 2 . 

24. The use according to any one of the preceding claims, wherein R N Is selected from 
hydrogen, Cj, 6 -alkyl, amino, and C^-alkylcarbonylamlno, in particular R N Is hydrogen. 

5 25. The use according to any one of the preceding claims, wherein V 1 , V 2 , V 5 , V 4 ail are a 
carbon atom, >Y(«Q) n is >C=0, and R N Is hydrogen. 

26. The use according to claim 25, wherein R 4 is hydrogen. 

27. The use according to claim 26, wherein R 3 and R 4 both are hydrogen. 

28. The use according to any one of the claims 25-27, wherein R % Is C^-alkyl and R 2 is 
10 halogen, e.g. R 1 Is methyl and R 2 is chloro. 

29. The use according to any one of the claims 25-27, wherein R 1 and R z together with the 
carbon atoms to which they are attached form a ring, e.g. an aromatic ring, a carbocycllc 
ring, a heterocyclic ring or a heteroaromatic ring, in particular an aromatic ring or a 
carbocydic ring. 

15 30. The use according to any one of the daims 25-29, wherein each of X 1 and X 2 

independently are selected from halogen, hydroxy, C x ^-alkoxy, amino, and dimethylamino. 

31. The use according to claim 26, wherein R\ R 2 and R 4 all are hydrogen. 

32. The use according to any one of the claims 25 and 31, wherein R 3 is selected from 
hydrogen, halogen, nitro, C^-alkyl, Q^-alkoxy, trifluoromethoxy, amino, carboxy, and 

20 dimethylaminocarbonyl, in particular hydrogen, halogen, nitro, methyl, methoxy, and amino. 

33. The use according to any one of the claims 31-32, wherein each of X 1 and X z 
.independently are selected from halogen, hydroxy, C^-alkoxy, amino, and dimethylamino. 

34. The use according to claim 26, wherein R 2 , R 3 and R 4 all are hydrogen, 

35. The use according to any one of the claims 25 and 34, wherein R 1 Is selected from fluoro, 
25 chioro, bromo, C^-alkyi, trifluoromethyl, CWalkoxy, and dimethylaminocarbonyl. 
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36. The use according to any one of the claims 34-35, wherein each of X 1 and X 2 
independently are selected from halogen, hydroxy, d^-alkoxy, amino, and dimethylamino, 

37. The use according to any one of the claims 25 and 26, wherein R 1 is selected from 
halogen, C^-alkyl, trifluoromethyl, Q^-alkoxy, and dimethylaminocarbonyl; R 2 is selected 

5 from hydrogen and halogen, and R 3 is selected from hydrogen, halogen, Q^-alkyl, and 
amino; where R 2 and R 3 are not both hydrogen. 

38. The use according to claim 37, wherein each of X 1 and X 2 independently are selected 
from halogen, hydroxy, Ci^-alkoxy, amino, and dimethylamino. 

39. The use according to any one of the claims 1-24, wherein at least one of V 1 , V 2 , V 3 , and 
10 V 4 is selected from a non-quaternary nitrogen atom, an oxygen atom, and a sulfur atom, and 

where V 4 further may be selected from a bond, so that -V*-V 2 -V 3 -V 4 ~ together with the atoms 
to which V 1 and V 4 are attached form a heteroaromatic ring. 

40. The use according to claim 39, wherein the heteroaromatic ring is selected from a 
pyridine ring and a pyrazole ring. 

15 41. The use according to any one of the claims 39-40, wherein >Y(=Q) n is >00 and R u is 
hydrogen. 

42. The use according to any one of the claims 25-41, wherein X 1 and X 2 are the same. 

43. Use of a 3,3-diphenyl-l,3-dihydro~indol-2-one type compound of the formula (II) 




20 



wherein 



R 1 is selected from hydrogen, halogen, C^-alkyl, trifluoromethyl and C^ 6 -alkoxy; 



R 2 Is selected from hydrogen, halogen, optionally substituted aryl, optionally substituted 
aryloxy, and optionally substituted heteroaryl; 
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R 3 is selected from hydrogen, optionally substituted C^-alkoxy, halogen, cyano, and 
optionally substituted aryl, optionally substituted aryloxy, optionally substituted heteroaryl, 
amino, A-e-alkylcarbonyiamino, CjHralkylsulphonylamino, and mono- and dKQ^- 
alkyl)amlnosulfonyl; • 

5 Z Is CH or N; and 

X 1 and X 2 are independently selected from halogen, OR 6 , OCOR s f N(R 6 ) 2 , NHCOR 5 , NHSO z R 5 , 
and NHCON(R 6 ) 2 , wherein R 5 is selected from Ci-6-aikyl, optionally substituted aryl and 
optionally substituted heteroaryl, and each R 6 independently is selected from hydrogen, ch- 
alky!, optionally substituted aryl and optionally substituted heteroaryl; and 

10 pharmaceutical^ acceptable salts and prodrugs thereof; 

for the preparation of a medicament for the treatment of cancer in a mammal. 

44. The use according to claim 43, wherein each of the benzene rings to which X 1 and X 2 are 
attached further may be substituted with one, two, three or four fluoro atoms, In particular 
each benzene ring to which X 1 and X 2 are attached are substituted with two fluoro atoms in 

15 the ortho positions relative to the substituents X 1 and X 2 , respectively. 

45. The use according to any one of the claims 43 and 44, wherein X 1 and X 2 are 
independently selected from OR 6 , OCOR 5 , N(R 6 ) 2 , NHCOR 3 , NHSO z R 5 , and NHCON(R 6 ) 2 , 
wherein R s is selected from Ci. 6 -alkyl, optionally substituted aryl and optionally substituted 
heteroaryl, and each R & independently is selected from hydrogen, d-e-alkyi, optionally 

20 substituted aryl and optionally substituted heteroaryl. 

46. The use according to any one of the claims 43-45, wherein R 1 is selected from Cj,6-alkyl 
and C^-alkoxy, such as from methyl, ethyl, isopropyl, methoxy, ethoxy and isopropoxy, in 

: particular from methoxy, ethoxy and isopropoxy, or from methyl, ethyl, and Isopropyl. 

47. The use according to any one of the daims 43-46, wherein R 2 is selected from hydrogen, 
25 chloro, methoxy, dimethylamino, phenyl, phenoxy, optionally substituted thiophen-2-yl, and 

optionally substituted thiophen-3-yl. 

48. The use according to any one of the claims 43-47, wherein R 3 Is selected from hydrogen, 
methoxy, fluoro, chloro, cyano, phenyl, phenoxy, optionally substituted thiophen-2-yl, and 
optionally substituted thiophen-3-yl, amino, acetylamino, methylsulfonylamfno, and 

30 dimethylaminosulfonyl. 
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49. The use according to any one of the claims 43-48, wherein X 1 and X 2 independently are 
selected from halogen, hydroxy, OAc, NH 2 , NMe 2 , NHAc, NHSO a Me and NHCONMe 2 . 

•50. The use according to claim 49, wherein X 1 and X 2 Independently are selected from 
hydroxy, OAc, NH 2 , NMe 2 , NHAc, NHS0 2 Me and NHCONMe 2 . 

5 51. The use according to any one of the claims 43-50, wherein X 1 and X 2 are the same. 

52. The use according to any one of preceding claims, wherein the compound is selected 
from Compounds 1 to 200 listed herein. 

53. The use according to any one of preceding claims, wherein the medicament further 
comprises one or more other chemotherapeutic agents. 



10 



54. A compound as defined in any one of the claims 1-52 for use as a medicament, with the 
proviso that the compound Is not one selected from 3,3-bis-(4-hydroxy-phenyl)-l,3-dihydro- 
mdol-2-one and acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo-2,3-dihydro-lH-lndol-3-yl3- P henyl 



ester. 

55. A compound of the general formula (1) 
X 1 




15 R1 6N^°)n (I) 

as defined in any one of the claims 1-42, with the proviso that the compound is not one 
selected from 

3,3-bls-(4-hydroxy-phenyl)-l,3-dlhydro-lndol-2-one, 
3,3-bis-(4-hydroxy-phenyl)-7-methyl-i,3-dlhydro-lndol-2-one; 
20 3,3-bls-(4-hydroxy-phenyl)-4,5-dimethyl-l,3-dihydro-indol-2-one; 
3 / 3-bis-(4-hydroxy-phenyl)-5,7-dlmethyl-l,3-dihydro-indol-2-one; 
5-bromo-3,3-bls-(4-hydroxy-phenyl)-l,3-dihydro-indol-2-one; 

5- chloro-3,3-bis-(4-hydroxy-pheny|)-i,3-dlhydro-indol-2-one; 
3,3-bis-(4-hydroxy-phenyl)-5-methoxy-l,3-dihydro-lndol-2-one; 

25 3,3-bis-(4-hydroxy-phenyl)-5-methyl-l,3-dIhydro-lndol-2-one; 

6- chloro-3 / 3-bls-(4-hydroxy~phenyl)-7-methyl-l,3-dlhydro-indol-2-one; 
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acetic acid 4-[3-(4-acetoxy-phenyl)-2-oxo-23-dihydro-lH-fndol-3-yl]--phenyl ester; and 
acetic acid 4-[3-(4-acetoxy-phenyl)-5-methyl-2-oxo-2 # 3-dihydro-lH-indoh3-yl]-phenyl ester. 

56. A S^-Dlphenyhl^-dthydro-indoI-^-one type compound of the formula (II) 



5 as defined in any one of the claims 43-52, with the proviso that the compound is not one 
selected from: 

• 3,3-bls-(4-hydroxy-phenyi)-l / 3-dihydro-indol-2-one / 
3,3-bis-(4-hydroxy-phenyl)-7-methyt»l,3-dihydro-indo!-2-one; 
3,3-bis-(4-hydroxy-pheny0-4,5-dimethyl-l f 3»dihydro-indol-2-one ; 
10 3 J 3-bis-(4-hydroxy-pheny0-5 / 7-dimethyl-l f 3-dihydro-indoh2-one; 
. 5-bromo-3,3-bis-(4-hydroxy-phenyl)*l f 3^dihydro-indol-2-one; 
•5-chloro-3 / 3-bis-(4-hydroxy-phenyl)-l r 3-dihydro-indol-2-one; 
3 / 3-bls-(4-hydroxy-phenyl)-5-methoxy-l f 3-dlhydro-lndo!-2-one; 
3 r 3-bis-(4-hydroxy-phenyl)-5-methyl-l / 3-dihydro-indo!-2-one; 
15 6-chloro-3 / 3-bls-{4-hydroxy-phenyI)-7-methyl-l,3-d!hydro-indol-2-one; 

acetic acid 4-[3-(4-acetoxy-phenyl}-2-oxo-2 f 3-dihydro-lH-Indol-3-yi]-phenyl ester; and 
•acetic acid 4-[3-C4-acetoxy-phenyi)-5-methyi-2-oxo-2 / 3-dihydro-lH-lndol-3-yl]-phenyl ester. 

57. A pharmaceutical composition comprising a compound as defined in any one of the claims 
1-52 and a pharmaceutical^ acceptable carrier. 

20 . 58. The pharmaceutical composition according to claim 57, which is in unit dosage form. 

59. The pharmaceutical composition according to claim 58, wherein each unit dosage form 
comprises 0.1-250 mg of the compound* 

60. The pharmaceutical composition according to any one of the claims 57-59, wherein the 
compound is as defined in ciaim 54. 
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■ 61. The pharmaceutical composition according to any one of the claims 57-59, wherein the 
compound is as defined In claim 55. 

62. The pharmaceutical composition according to any one of the claims 57-59, wherein the 
compound Is as defined In claim 56. 

5 63. The pharmaceutical composition according to any one of the claims 57-62, which further 
comprises one or more other chemotherapeutlc agents. 

64. A method of treating a mammal suffering from or being susceptible to cancer, the 
method comprising administering to the mammal a therapeutically effective amount of a 
compound according to any of the claims 1-52. 

10 65. The method according to claim 64, wherein the compound is administered in combination 
with one or more other chemotherapeutic agents. 
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Figure 2 
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FIGURE 4: MDA468 Cells (24 hour compound incubation) 
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Figure 5: Comparison of MDA468 & MDA 231 cells (48 hours incubation) 

l:DMSO 0,08% 

2: BIC0043901 200 nM 

4: other 2 jxM 

5 : Rapamy cin 1 00 nM 

6:LY294002 10^M 



MDA-MEM68 MDA-MB-231 



60kDa 




4~ Phospho p70-S6K (Thr389) 
70kDa 



4frp70-S6K70kDa 




11/08 2004 WED 15:34 FAX +45 45166166 Inspicos A/S PVS 



4> 

Figured 



Therapy of PRXF PC3MX 

Exp, K964, hid- time 1*1 day* 





6 * 

Days after Randomisation 

CONTROL; 20MUK<3; Days 

• BC044601: 80 «r>g&g/day pa; Oays£ «0-14) 

taxou 20 maW^ay to Days 1,§,15 «m« 

BC/TAXOt; iSSiO mg/kgtfay poftv, DaysO-14/I.MS (0-14) 
200 

-50 m 



11/08 2004 VrED 15:34 FAX +45 45166166 Inspicos A/S PVS @Q65/068-p|2 

1S7970KO3 



• Figure 7 



? 



mm 

111 


50 pM 
cerreneai 
' ne 


Smw 
50 $jM 
terfenedi 
ne 


50 MM 
terfenedi 
ne 


Smax 

50 pM 
terfenedi 
ne 


So 
0.25% 
DMSO 


So 
0.25% 
DMSO 


So 
0.25% 
DMSO 


So 
0.25% 
DMSO 




Wortmannfrt 
400 nM 


Rapamydn 
1000 nM 


OxyphenfsaSn 
e 

31.6 pM 


BICO 043901 
31.6 pM 


BICO 19791 9 
40 pM 


ICOS CM>52 
40 pM 


LY29400Z 
40 pM 


0.25% DMSO 




Wortmannin 
200 nM 


Rapamydn 
31G nM 


Oxyphenisatin 
e 

10 pM 


BICO 043901 
10 pM 


BICO 197919 
20 pM 


ICOS D-052 
20 pM 


LY294002 
20 pM 


0.25% OMSO 




wortmannin 
100 nM 


Rapamydn 
100 nM 


e 

3.2 pM 


BXC0043901 
3.2 pM 


BIC0197919 
10 pM 


ICOS O-052 
10 pM 


LT 29 4 002 
' 10 pM 


0.25% DMSO 




Wortmannin 
50 nM 


Rapamydn 
31.6 nM 


Oxyphenisatin 
* 
1 pM 


BIC00439Q1 
lpM 


BICQX97919 
S pM 


ICOS 0*052 
5pM 


LY294002 
5pM 


0.25% DMSO 




Wortmannin 
25 nM 


Rapamydn 
10 nM 


Oxyphenisatin 
c 

316 nM 


BIC0043901 
316 nM 


BXC019/919 
2.5 liM 


ICOS D-Q52 
2.5 pM 


LYZ940QZ 
2.5 pM 


0.25% DMSO 


Ills 
PS 


Wortmannin 
12.5 nM 


Rapamydn 
3.2 nM 


Oxyphenisatin 
e 

100 nM 


BXC0043901 
100 nM 


BIC0197919 
1.3 pM 


ICOS O-052 
1.3 pM 


LY294002 
1.3 pM 


0.25% DMSO 


S 

HfiH 
Ififls 


Wortmannin 
6.3 nM 


Rapamydn 
1 nM 


Oxyphenisatin 
e 

31.G nM 


QXC0.043901 
31.6 nM 


BIC0197919 
625 nM 


TCOS 0-052 
625 nM 


LY294002 
625 nM 


0.25% DMSO 


IIP 


Wortmannin 
3.1 nM 


Rapamydn 
0.3 nM 


Oxyphenisatin 
e 

10 nM 


BIC0043901 
10 nM 


BIC0197919 
313 nM 


ICOS D*052 
313 nM 


LV294002 
313 nM 


0.2S%DMSO 




Wortmannin 
1.6 nM 


Rapamydn 
O.i nM 


Oxyphenisatin 
e 

3.2 nM 


BIC0043901 
3.2 nM 


BtCOl 97919 
1S6 pM 


ICOS D-052 
156 pM 


LY294002 
156 pM 


0.25% DMSO 


m 
11111 


medium 


medium 


medium 


medium 


medium 


medium 


medium 


medium 


BP! 


So 
0,25% 
DMSO 


So 
0.25% 
DMSO 


So 
0.25% 
DMSO 


So 
0.25% 
DMSO 


Sm»K 

50 MM 
terfenedi 
ne 


Smix 

50 MM 

terfenedi 
ne 


Smix 
50 pM 

terfenedi 
| ne 


Sm« 
50 MM 
terfenedi 
ne 












nm 




■i 





-1 



lnspicos/ll-08-2004 



11/08 2004 WED 15:34 FAX +45 45166166 InsPlCOS A/S -»->-» PVS 



©066/0680^ 



15797DK03 



BIC0043901 
3 day cell proliferation (1% FBS) 
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Figure 8 
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3 day cell proliferation (10% FBS) 
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3 day cell proliferation (1% FBS) 
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Figure 10 



BIC0043901 
3 day cell proliferation (10% FBS) 



100« 



0- 




-7.5 



-5.0 



log(conc, M) 



- DU-145 1%FBS 

* LnCaP1%FBS 

• PC-3 1%FBS 



• DU-145 10%FBS 
« LnCaP10%FBS 
r pc-3 10% FBS 



5 Figure 11 



Insplcos/ll-08-2004 



11/08 2004 WED 15:34 FAX +45 45166188 Insplcos A/S -- PVS 



(§1068/068 



15797DK03 



Rgure 12 



B 

350 

c 

S 30a 



250- 



|20O 

| 150- 

si 
o 



100 



8 50- 



•^-vehicle 
-*-RO 50 mg/kg 
^■POIOO mg/kg 




ttttttttttttttt 



10 



15 



20 
Days 



25 



30 



35 



40 



InSpicos/U-08-2004 



